International Application Wo 

PCT/EP2004/006424 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 A23L1/212 A23L1/064 A23B7/005 

According to International Paten; Classification (IPC) orio both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification Symbols) 

IPC 7 A23L A23B 



Documentation searched other than minimum documentation to the extent ihat such documents are included in the fields searched 



Electronic data base consulted during (he international search (name of data base and, where practical, search terms used) 

EPO-Internal, WPI Data, PAJ, FSTA, BIOSIS 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' 



Citation of document, with indication, where appropriate, of the relevant passages 



DATABASE FSTA 'Online! 

INTERNATIONAL FOOD INFORMATION SERVICE 

(IFIS), FRANFURT/MAIN, DE; 

KARIM H A ET AL: "Effect of heat 

processing on the quality of canned mango 

pulp." 

XP002262296 

Database accession no. 72-2-04-J0564 
abstract 

& PAKISTAN JOURNAL OF SCIENTIFIC RESEARCH 
1970 DEPT. OF FOOD TECH. , AGRIC. UNIV. , 
LYALLPUR, - W. PAKISTAN, 
vol. 22, no. 1/2, 1970, pages 44-50, 

-/_ 



Relevant to claim No. 



1-8,25 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



1 Speciai categories of cited docu merits : 

'A' document defining the general state of the art wtiich is not 
considered to be of particular relevance 

"£' earlier document but published on or after the international 
filing date 

*L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

'O* document referring to an oral disclosure, use, exhibition or 
other means 

P' document published prior to the international filing date but 
iaier Shan the priority dale claimed 



T later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
invoive an inventive step when the document is taken alone 
'V document of particular relevance; the claimed invention 
cannot be considered lo involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious So a person skilled 
in the art- 
's - document member of the same patent family 



Date of the actual completion of the international search 

2 November 2004 


Date of mailing of the intematsonai search report 

17/11/2004 


Name and mailing address of the iSA 

European Patent Office, P.B. 5818 Patemiaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax; (+31-70) 340-3016 
, , 

rorm PCT/ISA/210 fsseond itwwl (hmom ?r.n*\ 


Authorized officer 

Krajewski, D 
'. — — _ 



C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



PCT/EP2004/006424 



Category ° Citation ot document, with indication, where appropriate, of she relevant passages 



Relevant to claim No. 



X 
A 



X 
A 



A 
X 



DATABASE FSTA 'Online! 

INTERNATIONAL FOOD INFORMATION SERVICE 

(IFIS), FRANFURT/MAIN. DE; 

CARVALLO P M S ET AL: "Formulation of an 

avocado paste product." 

XP002262297 

Database accession no. 84-2-09-jl551 
abstract 

& ALIMENTOS FAC. DE INGENIERIA, GENERAL 
CRUZ NO. 34, VALPARAISO, CHILE, 
vol. 8, no. 4, 1983,. pages 9-14, 



US 5 298 275 A (BALASINGHAM AMARANATHAN 
ET AL) 29 March 1994 (1994-03-29) 
column 3, line 39 - column 4, line 58 
column 6, line 54 - column 7, line 60 
column 11, line 45 - column 12, line 21 
examples 1-3 ■ ■ 
claims 1,10,13,17 



US 5 871 794 A (BRITO JORGE ISSAC) 
16 February 1999 (1999-02-16) 
cited in the application 
the whole document 



DE 11 01 118 B (HANS ADALBERT SCHWEIGART 
DR) 2 March 1961 (1961-03-02) 

the whole document 



DATABASE FSTA 'Online! 

INTERNATIONAL FOOD INFORMATION SERVICE 

(IFIS), FRANFURT/HAIN, DE; 

MARTIN Z DE ET AL; "Industrial production 

of guava pulp, red variety." 

XP002262298 

Database accession no. 76-1-05- J0655 
abstract 

& C0LETANEA DO INSTITUTO DE TECNOLOGIA DE 
ALIMENTOS, 

vol. 6, no. 1, 1975, pages 11-36, 

DATABASE FSTA 'Online! 

INTERNATIONAL FOOD INFORMATION SERVICE 

(IFIS), FRANFURT/MAIN, DE; 

RODRIGUEZ A J ET AL: "Evaluation of papaya 

nectar prepared from unpeeled papaya 

puree." 

XP002262299 

Database accession no. 72-2-10-j 1593 
abstract 

_/- 



1-8,13. 
25 



21,22 



1-8,13, 
25 

20,22-24 



1-8,13, 
25 

9-11,16, 
18-23 

1,2, 

4-13,16, 
18,19,25 
21-24 

1,2,4-8, 
13,25 



1,2,4-8, 
13,25 



20,22-24 



3 



Form PCT/ISA/210 (continuation of second sheet)- (January S004) 



C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



PCT/EP2004/006424 



Category ° Citation of document, with indication, where appropriate, of the relevant passages 



A 
X 



X 
A 



& JOURNAL OF AGRICULTURE OF THE 
UNIVERSITY OF PUERTO RICO FOOD TECH. LAB. , 
AGRIC . EXPT. STA. , MAYAGOEZ CAMPUS. UNIV. 
OF PUERTO RICO, USA, 
vol. 56, no. 1, 1972, pages 79-80, 

US 5' 900 267 A (MONROS SALVADOR CORET) 
4 May 1999 (1999-05-04) 

the whole document 

US 2002/197385 Al (T0VES FRANCES ANN) 
26 December 2002 (2002-12-26) 

paragraph '0010! - paragraph '0016! 
paragraph '0029! 

paragraph '0033! - paragraph '0044! 

examples 1,2 

claims 1,3,4,6-8,15-18 



FR 2 621 224 A (DES00NQUERES OLIVIER) 
7 April 1989 (1989-04-07) 
the whole document 

EP 0 850 572 A (BERTOCCHI ALESSANDR0) 

1 July 1998 (1998-07-01) 

column 1, line 3 - line 38 

column 3, line 26 - column 5, line 20 

claim 1 



EP 0 429 966 A (HEIDI YA FOOD FACTORY) 
5 June 1991 (1991-06-05) 



the whole document 



US 4 139 647 A (DOUGLAS GEORGE) 
13 February 1979 (1979-02-13) 

column 2, line 8 - column 3, line 26 
claims 1,2 



US 2002/068125 Al (TAN KAY CHU ET AL) 
6 June 2002 (2002-06-06) 
the whole document 

FR 2 294 649 A (GERBER PROD) 
16 July 1976 (1976-07-16) 
page 1, line 1 - line 7 
examples 2,3 
claim 1 



-/- 



Relevant to claim No. 



1,2, 
4-13, 
16-19,25 
21-24 

1-13, 

16-19, 

21-25 



1-8,25 

1,4-8,25 
21-24 



1,2, 

4-11,13, 

16,18, 

19,25 



1,2, 

4-18, 

21-25 



1-8,20, 
22-25 



9-11,13, 
17-19,25 
7,21-23 



Form PCT/ISA/21 □ (continuation of second sheet) (Januaiy 2004) 



C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



PCT/EP2004/006424 



Category ' 



X 
A 



A 
A 



Citation ol document, with indication, where appropriate, of the relevant passages 



US 4 413 017 A (LOADER MARY A) 

1 November 1983 (1983-11-01) 

column 3, line 49 - column 4, line 65 

column 7, line 53 - column 9, line 39 
example 1 
claims 1,2,6-13 



US 5 879 737 A (ASHOURIAN JAMSHID) 

9 March 1999 (1999-03-09) 

column 2, line 45 - column 5, line 10 

examples 1,2,5 

tables 1,2 

claims 1,2,8-10 

DATABASE FSTA 'Online! 

INTERNATIONAL FOOD INFORMATION SERVICE 

(IFIS), FRANFURT/MAIN, DE; 

WILLS R B H ET AL: "Storage of two new 

cultivars of guava fruit for processinq " 

XP002262300 

Database accession no. 83-3-12-J1934 
abstract 

& TROPICAL AGRICULTURE SCHOOL OF FOOD 
TECH., UNIV. OF NEW SOUTH WALES, PO BOX 1 
KENSINGTON, NSW 2033, AUSTRALIA, 
vol. 60, no. 3, 1983, pages 175-178, 

DATABASE BIOSIS 'Online! 
BIOSCIENCES INFORMATION SERVICE, 
PHILADELPHIA, PA, US; 1987, 
SEYMOUR G B ET AL: "INHIBITION OF 
DEGREENING IN THE PEEL OF BANANAS RIPENED 
AT TROPICAL TEMPERATURES I. EFFECT OF HIGH 
TEMPERATURE ON CHANGES IN THE PULP AND 
PEEL DURING RIPENING" 
XP002262301 

Database accession no. PREV198784003621 
abstract 

& ANNALS OF APPLIED BIOLOGY, 

vol. 110, no. 1, 1987, pages 145-152, 

ISSN: 0003-4746 



WO 2004/037017 A (UNILEVER PLC ; LEVER 
HINDUSTAN LTD (IN); UNILEVER NV (NL)) 
6 May 2004 (2004-05-06) 
the whole document 



Relevant to claim No. 



1,2,6-8, 
21-25 
9-13, 
17-19 



9-11,13, 
16-19,25 



21- 24 

4,20, 

22- 24 



4,20,22 



1-25 



3 



Form PCT/ISA/210 (continuation oi second sheet) (January 2004) 



International Appiication No. PCT/EP2004 /006424 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. claims: 1-8, 13 (part), 20, 22(part), 23(part),25(part) 

Stabilized fruit pulp and method for making a stabilized 
fruit pulp composition 



2. claims: 9-12, 13(part), 14-19, 21, 22(part), 23(part), 25(part) 

Stable puree composition method for making a stabilised 
fruit puree composition 

Common features between independent claims 1, 9, 20, 21 and 
25 is a fruit pulp comprising chunks, said chuncks having 
dimensions from about Ixlxl mm to about 15x15x15 mmm. 
These dimensions are common to almost all fruit pulp 
compositions and are therefore unsuitable for defining an 
inventive concept, since these technical features in 
combination are not special, considering that they do not 
define any contribution over the prior art. 
Independent claims 1 relates to a stabilized fruit pulp 
composition, claim 20 to a method for making a stabilized 
fruit pulp composition and claim 25 to a product produced by 
said method. The feature in common is a heating step of less 
than 90° min for less than 4 min. This short time 
pasteurization step does also not define any contribution 
over the prior art (see eg US2002/197385). 
Independent claim 9 relates to a stable puree composition, 
claim 21 to a method for making a stabilised fruit puree 
composition and claim 25 to a product produced by the 
process of claim 21. The additional feature in common is the 
presence of a thickening base. A pulp comprising a 
thickening base is already known in the art an thus does not 
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Description OF DEI 101 118 procedure for the durable making of vegetable and fruits one 
already tried, contents materials of vegetable and fruits, which are subject easily to a change 
by oxyda tive influences to conserve by honey or sugar kinds. Here one proceeded often from 
diluted honey solutions, but too kei nem satisfying result came. Straight if it around highly 
sensitive vegetables or fruits acts, is unsatisfactory the storage results. One receives pro after 
some time dukte, which are changed in their taste and since ago no more do not correspond to 
the complete economic value. Particularly this applies, if it concerns vegetables and fruits, 
with which the straight Ge schmackseigenschaften of special importance is. For example 
meerrettich, young carrots or also apples, which len in rubbed condition their full content of 
flavour materials and taste materials kept sol, do not leave themselves with the well-known 
procedures to out be enough to make durable, Merrettich will already diminish after few days 
in its taste and after some weeks will be nearly tasteless. One tried already vegetables and 
fruits with honey alone or also with honey and sugar too more konser four or also e.g. alone 
conserved meerrettich with sauce. The taste and that always leave after short time. Flavour 
of the commodity to wish remaining, if at all a durability is obtained over longer time. If one 
however, how in accordance with available Erfm dung is characteristic, which trains 
treatment of vegetable and fruits further with honey and Invertzucker there and/or zelnen 
monomers sugars that one uses mixtures of honey and Invertzucker, in which a component 
monomers of the kinds of sugar can outweigh, and in addition to approximately 3 to 3.8 
lowers the pH value, then one obtains one ausserordent lich surprising and very valuable 
success. With a months-long storage such plant parts, meerrettich, e.g. rubbed, remain 
completely fresh and one has a taste feeling as before with directly rubbed meerrettich. Aehn 
licherweise can be conserved other kinds of vegetable, green Ge muese as well as root 
vegetable, also fruit, insbeson dere rubbed apples, regarding their content of flavour and 
odoriferous substances. This reduction px of the value (fresh seas radish it shows a pH value 
from approximately 4. 1 to 4.4) hires also that the enzyme systems of the treated plant parts to 
remain intact and with the consumption thus fully to the effect to come be able. The 
reduction of the pH value takes place appropriately via additive of small quantities of 
benefitable acids, e.g. organic acids, although, if inorganic acids, e.g., do not disturb 
hydrochloric acid, which can take place weak acidifying also by hydrochloric acid. 
Preferably the so-called benefit acids, e.g. Citronensaeure, tartaric acid, malic acid, milk acid, 
acetic acid, are used ascorbic acid. The stop barkeit can be increased further by additive from 
1 to approximately 6% Lipoiden. The added quantities of in more vertzucker or monomers 
kinds of sugar should be lichst water-poor moeg. While the usual in exhibits more vertzucker 
approximately 2014 water, for the available procedure prefers such Invert kinds of sugar or 
monomers sugars uses, which substantially less, only about 8 to 10'/o, free water to exhibit. It 
is also characteristic for the available procedure that one mixtures of honey, which 
predominantly consists of Invertzucker and Invertzurker and its Komoponenten whom det, 
because one has straight then the possibility as previously mentioned, the one monomer sugar 
component, e.g. those glucose to hold in a surplus in relation to other monomers the sugar 
component. Meerrettich and similar plant parts are neither with fat nor with honey alone 
durable, probably however with fat and honey with simultaneous pH correction, e.g. with 
Citronensaeure. Fat the reactive Partikelchen of the enzyme systems stabilized with syrup or 
honey covers and probably protects by Bil dung of accumulation products the flavour 
materials of the fruits and vegetables. The execution way of the available invention is 
capable of of multiple variations, e.g. one knows the Invertzucker from tubing or 
ruebenzucker by in vertierung with a benefit acid, e.g. Citronensaeure or lactic acid or also 
Citronensaft manufactures, and after mix the sour hwertzuckerloesung directly with honey for 
treating the fruits and vegetables to use. Also one can bring honey, to Invert sugars, Lipoide 
and acid in a common waess rigen emulsion to application, or one can mix also the vegetable 



or the fruits in ground form first with a Lipoidemulsion (fats and/or oils, Lecithine) and take 
then the Behand lung with the honey fcivertzucker mixture and the attitude of the pH value on 
approximately 3 to 3.8 forwards. After a further execution form of the Erfin dung one can 
absor at the same time or afterwards beer-ends fillers to add, which let the flavour and the 
taste materials of the vegetables and fruits come then completely particularly well to the 
effect. It is still again stressed the fact that drive available for a multiplicity of fruits and 
vegetables is applicable. As fruits are possible such all kind. As examples above all also 
bananas are mentioned beside apples and Bir nen. The available procedure one knows on 
vegetable, e.g. root vegetable, like carrots, radish, Meerret tich, tuber vegetable, e.g. sellerie, 
potatoes, Rhi zomgemuese, like topinambur, Hypokotyle, as saves gel, furthermore on sheet 
vegetables, like spinach, when exit materials use. Furthermore seeds as well as fruits with 
casings can be made durable. All from course material are ground finely before the treatment 
or worked on otherwise in appropriate cutting up and mixing machines. The kind of the 
usable fillers, which are used in quantities from approximately 0.5 to 5 0%, related to fruit 
and/or Ge more muesepulver, can be very verschie. There with the available procedure, in 
order moeg lichst natural high-quality products too received, foreign matter to exclude to a 
large extent are, as fillers natural and halfnatural fillers are used. As examples are, without 
giving a delimitation, mentioned: Vegetable powder, fruit powder, e.g. Hagebuttenpulver, 
Johannisbrotmehlp.ulver, pektine, Tragantstoffe, Icelandic, furthermore Algi nate. The 
products after available invention koen nen versatile application in preparing of Spei sen find, 
especially is pointed to the use during ice cream production and for milk beverages. In 
addition, the relationship of honey and Invertzucker amounts to under normal conditions 
about 1:1, can deviate something from each other. The quantities the verriebenen fruit and 
vegetable masses of added mixture from honey and Invertzucker can vary within a wide 
range, one must only ensure that all parts of the fruits or the vegetable are well enclosed by 
this mass. During mixing it is not necessary, when grinding or grinding the fruits and the 
vegetable separating liquid mixes itself to separate. One can pensieren these, how already he 
waehnt, if necessary by suitable fillers kom. Grinding and grinding of Fruech ten and 
vegetables happen as finely as possible, in usual highly effective cut up and mix machines. 
Examples 1 . Rubbed carrots mixed in same Tei len with a mixture from honey and 
Invertzucker and adjusted by additive of Citronensaeure to a product with a pH value of . 
approximately 3.2. 2. In the mixing vessel ever same parts kokosfett and sonnenbiumenoel 
are mixed when easy wanning up. The rubbed carrots (sellerie, radish) are to it-given and 
stirred carefully, until a around wrapping the individual fruit parts is obtained by the fat and 
Olmischung. Then slowly same parts of a syrup and a honey mixture become einge agitate. 
3. One mixes rubbed Meerettich in same parts with a mixture from honey and in more 
vertzucker, which do not hold any more than 8 to 10'% water ent, and adjusts with 
Citronensaeure to a pH value of approximately 3.4. 4. One mixes rubbed meerrettich with in 
more vertzucker and a 10%igen vinegar solution and receives thereby a product with a pH 
value of approximately 3,3. 5. One mixes bananas with one with Citronen acid acidified 
emulsion from honey and Invert sugar in the mixing machine to a homogeneous mass. 6. 
One mixes meerrettich with an emulsion from glucose and Fruktose and hard Palmkernfett in 
the mixer and adjusts by acetic acid to a pH value of approximately 3 .5. 7. Rubbed apple 
with honey and Fruktose under additive of tartaric acid are mixed and thus a product with a 
pH value of approximately 3.6 manufactured. 



Claims OF DEI 501 118 of PATENT CLAIMS : 1 . Procedure for the durable making of 
vegetable or fruits, by the fact characterized that one mixes and with a benefitable acid to a 
pH value from approximately 3 to 3.8 adjusts the ground or otherwise cut up Pflan zenteile 
with a mixture from honey and Invert sugar or its Monosaccharidkomponenten. 2. Procedure 
according to requirement 1, thus gekenn draws that one adds fats or Lipoide. 3. Procedure 
according to requirement 1 and 2, by the fact characterized that one uses honey, Invertzucker 
and Lipoide or fats in form of an aqueous Emul sion. 4. Procedure according to requirement 
1 to 3, ge by the fact marks that one uses water-poor Invertzucker or its components, which 



contains about 10 or fewer per cent water. Considered block letters: Danish patent 
specification No. 44268; USA patent specifications No. 2,505 _ 746, 1877 641, 1906 295; 
German patent specification No. 809,882; German laying out writing No. 1038 715. 
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Man hat bereits versucht, Inhaltsstoffe von Gemtise 
und Fruchten, die leicht erner Anderung durch oxyda- 
tive Einftusse unteriiegen, durch Honig oder Zucker- 
arten zu konservieren. Hierbei ist man vieifach von 
verdiinnten Honiglosungen ausgegangen, aber zu kei- 
r i befriedigenden Ergebnis gekommen. 

jerade wenn es sich urn hcdaempfmdliche Gemiise 
oder Fruchte handelt, sind die Lagerungsergebnisse 
unbefriedigend. Man erhalt nach einiger Zeit Pro- 
dukte, die in ihrern Geschmack verandert sind und da- 
her nicht mehr dem voliigen wirtschaftiichen Wert 
entsprechen. Besonders trifft dies zu, wenn es sich urn 
Gemiise und Fruchte handelt, bei denen gerade die Ge- 
schmackseigeitschaften von besonderer Bedeutung sind. 
Zum Beispiel Meerrettich, junge Mohren oder audi 
Apfel, die in geriebenem Zustand ihren vollen Gehalt 
an Aromastoffen und Geschmacksstoffen behalten sol- 
len, lassen sich mit den bekannten Verfahren nicht aus- 
reichtend haltbar machen. Merrettich wird schon nach 
wenigen Tagen in seinem Geschmack aachlassen und 
nach einigen Wochen fast geschmacklos sein. 

Man hat schon Gemtise und Fruchte mit Honig 
allein oder auch mit Honig und Zucker zu konser- 
vieren versucht oder auch z. B. Meerrettich mit Sauce 
allein konserviert. Imtner Iafit nach kurzer Zeit der 
Geschmack und das Aroma der Ware zu wiinschen 
iibrig, wenn tiberhaupt eine Haltbarkeit fiber langere 

"t erzielt wird. 
'■ Wenn man aber, wie das gemafi vorliegender Erfin- 
dung kennzeichnend ist, die Behandlung von Gemiise 
und Friichten mit Honig und Invertzucker bzw. ein- 
zelnen monomeren Zuckern dahin fortbildet, dafi man 
Gemische von Honig und Invertzucker verwendet, in 
denen eine Komponente der monomeren Zuckerarten 
itberwiegen kann, und auSerdem den pg-Wert auf etwa 
3 bis 3,8 herabsetzt, so erzielt man einen auBerordent- 
lich uberraschenden und sehr wertvollen Erfolg. Bei 
einer monatelangen Lagerung bleiben derartige 
Pflanzenteile, z. B. geriebener Meerrettich, vollstandig 
frisch, und man hat eine Geschmacksempfindung wie 
bei unmittelbar vorher geriebenem Meerrettich. Ahn- 
licherweise lassen sich andere Gemiisearten, grime Ge- 
miise sowie auch Wurzeigemiise, auch Obst, insbeson- 
dere geriebene Apfel, hinsichtlich ihres Gehaltes ah 
Aroma- und Duftstoffen konservieren. 

Diese Herabsetzung des p H -Wertes (frischer Meer- 
rettich zeigt einen p H -Wert von etwa 4,1 bis 4,4) be- 
dingt auch, daB die Enzymsysteme der behandelten 
Pflanzenteile intakt bleiben und beim Verzehr also voll 
zur Wirkung kommen konnen. 

Das Herabsetzen dcs pj-Wertes erfolgt zweckmiiflig 
durch 'Zusatz geringer Mengen genuBfahiger Sauren, 
z. B. organischer Sauren, obgleich, wenn anorganische 
Sauren, z. B. Salzsaure, nicht storen, das schwache 
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Verfahren zum Haltbarmachen 
von Gemtise und Fruchten 



Anmelder: 
Dr, Hans -Adalbert Schweigart, 
Hannover-Kir dirode 



Dr. Hans-Adalbert Schweigart, Hannover-Klrchrode, 

ist als Erfinder genannt worden 
Der Miterfinder hat beantragt, nicht genannt zu werden 



Ansauern auch mit Hilfe von Salzsaure erfolgen kann. 
Vorzugsweise werden die sogenannten GenuBsauren, 
z. B. Citronensaure, Weinsaure, Apfelsaure, Milch- 

25 satire, Essigsaure, Ascorbinsaure, verwendet. Die Halt- 
barkeit kann weiter durch Zusatz von 1 bis etwa 6% 
Lipoiden erhoht werden. Die zugesetzten Mengen In- 
vertzucker oder monomeren Zuckerarten sollen mog- 
lichst wasserarm sein. Wahrend der gewohnliche In- 

30 vertzucker ungefahr 20«/o Wasser aufweist, werden 
fur das vorliegende Verfahren bevorzugt solche Invert- 
zuckerarten oder monomere Zucker verwendet, die 
wesentlich weniger, nlmlich nur etwa 8 bis 10«/o, f reies 
Wasser aufweisen. Es ist auch charakteristisch fur das 

35 vorliegende Verfahren, dafi man Gemische von Honig, 
der ja selber vorwiegend. aus Invertzucker besteht, 
und Invertzucker und dessen Komoponenten verwen- 
det, weil man gerade dann die MSglichkeit hat, wie 
bereits erwahnt, die einemonomereZuckerkomponente, 

40 z. B. die der Giukose, in einem "Uberschufi gegenfiber 
der anderen monomeren Zuckerkomponente zu kalten. 
Meerrettich und ahnliche Pflanzenteile sind weder mit 
Fett noch mit Honig allein haltbar, wohl aber mit Fett 
und Honig bei gleichzeitiger pn-Korrektur, z. B. mit 

45 Citronensaure. Fett uberzieht die reaktionsfahigen 
Partikelchen der mit Sirup oder Honig stabilisierten 
Enzymsysteme und schiitzt wahrscheinlich durch Bil- 
dung von Anlagerungsprodukten die Aromastoffe der 
Fruchte und Gemuse. 

50 . Die Durchfiihrungsweise der vorliegeaden Erfmdung 
ist vielfacher Variationen fahig, z. B. kann man den 
Invertzucker aus Kohr- oder Riibenzucker durch In- 
vertierung mit einer GenuBsaure, z. B. Citronensaure 
oder Mikhsaure oder auch Citronensaf t, herstellen und 

103 528/427 
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unmittelbar die saure Invertzuckerldsung nacli Ver- 
mischen mit Honig zum Behandeln der Fruchte and 
Gemuse verwenden. Auch kann man Honig, Invert- 
zucker, Lipoide und Saure in einer gemeinsamen waS- 
rigen Emulsion zur Anwendung bringen, oder man 5 
kann audi das Gemiise oder die Fruchte in zerriebener 
Form zunachst mit einer Lipoidemulsion (Fette und/ 
oder Ole, Lecithine) vermischen und dann die Behand- 
lung mit dem Honig- Invertzucker -Gemisch und die 
Einstellung des p H -Wertes auf etwa 3 bis 3,8 vor- io 
nehmen. 

Nach einer weiteren Ausfuhrungsform der Erfin- 
dung kann man gleichzeitig oder anschliefiend absor- 
bierende Fullstoffe zusetzen, die dann das Aroma und 
die Geschmacksstoffe der Gemuse und Friichte ganz 15 
besonders gut zur Wirkung kommen lassen. 

Es sei noch erneut betont, da8 das vorliegende Ver- 
fahren fiir eine Vielzahl von Fruchten und Gemusen 
anwendbar ist. Als Fruchte kommen solche aller Art 
in Betracbt. Als Beispiele seien neben Apfel und Bir- 20 
nen vor allem aUcb Bananen erwahnt 

Das vorliegende Verfahren kann man auf Gemuse, 
2. B. Wurzelgemuse, wie Mohren, Rettich, Meerret- 
tich, Knollengemuse, z. B. Sellerie, Kartoffeln, Rhi- 
zomgemiise, wie Topinambur, Hypokotyle, wie Spar- 25 
gel, ferner auf Blattgemiise, wie Spinat, als. Ausgangs- 
stoffe verwenden. Ferner konnen Samen sowie Fruchte 
mit UmbMungen haltbar gemacht werden. Alle Aus- 
gangsstoffe werden vor der Behandlung fein zerrieben 
oder anderweitig in entsprechenden Zerkleinerungs- 30 
und Miscbmaschinen bearbeitet. 

Die Art der verwendbaren Fullstoffe, die in Mengen 
von etwa 0,5 bis 5%, bezogen auf Frucht- bzw. Ge- 
miisepulver, angewendet werden, kann sehr verschie- 
den sein. Da beim vorliegenden Verfahren, um mog- 35 
licbst naturliche hochwertige Erzeugnisse zu erhalten, 
Fremdstoffe weitgehend auszuschliefien sind, werden 
als Fullstoffe naturliche und halbnaturiiche Fullstoffe 
verwendet. Als Beispiele seien, ofane eine Begrenzung 
zu geben, genannt: Gemiisepulver, Obstpulver, z. B, 40 
Hagebuttenpulver, Johannisbrotmehlpulver, Pektine, 
Tragantstoffe, Islandisches Moospulver, ferner Algi- 
nate. 

Die Erzeugnisse nach vorliegender Erfindung kon- 
nen vielseitige Anwendung in der Bereitung von Spei- 45 
sen finden, insbesondere sei auf die Verwendung bei 
Eiscremeherstellung und ffir Mikhgetranke hin- 
gewiesen. 

Das Verhiltnis von Honig und Invertzucker betragt 
im Normalfall etwa 1:1, kann aber auch etwas von- 5f 
einander abweicben. Die Mengen des den verriebenen 
Obst- und Gemtisemassen zugesetzten Gemisches aus 
Honig und Invertzucker konnen in weiten Grenzen 
schwanken, man muB nur dafur sorgen, da£ alle Telle 
der Fruchte oder des Gemuses von dieser Masse gut 55 
umschlossen werden. Bei dem Vermischen ist es nicht 
notwendig, sich beim Zerreiben oder ZermaMen der 
Fruchte und des Gemuses abscheidende Fliissigkeits- 
mengen abzutrennen. Man kann diese, wie bereits er- 
wahnt, gegebenenfalls durch geeignete Fiillstoffe kom- 60 
pensieren. Die Zerreibung und Zermahlung von Friich- 
ten und Gemusen geschieht moglichst fein, und zwar 
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in iiblichen hochwirksamen Zerkleinerungs- undMisch- 
maschinen. 

Beispiele 

1. Geriebene Mohren werden in etwa gleichen Tei- 
ien mit einem Gemisch aus Honig und Invertzucker 
gemischt und durch Zusatz von Citronensaure auf em 
Produkt mit einem p s -Wert von etwa 3,2 eingestellt. 

2. Im Miscbgefafi werden je gleiche Teile Kokosfett 
und Sonnenblumenol bei leichtem Erwarmen gemischt 
Die geriebenen Mohrriiben (Sellerie, Rettich) werden 
dazugegeben und vorsichtig eingeruhrt, bis eine Um- 
hiillung der einzelnen Fruchtteile durch die Fett- und 
Olmischung erzielt wird. Dann werden langsam etwa 
gleiche Teile eines Sirup- und Honiggemisches einge- 
riihrt. 

3. Man vermischt geriebenen Meerettich in etwa 
gleichen Teilen mit einem Gemisch aus Honig und In- 
vertzucker, der nicht mehr als 8 bis 10*/o Wasser ent- 
ha.lt, und stellt mit Citronensaure auf einen pg-Wert 
von etwa 3,4 eim 

4. Man vermischt geriebenen Meerrettich mit In- 
vertzucker und einer 10%igen Weinessiglosung und 
erha.lt dadurcb ein Produkt mit einem p^Wert von 
etwa 3,3. 

5. Man vermischt Bananen mit einer mit Citronen- 
saure angesauerten Emulsion aus Honig und Invert- 
zucker in der Mischmaschine zu einer homogenen 
Masse. 

6. Man vermischt Meerrettich mit einer Emulsion 
ausi Glukose und Fruktose und hartem Palrakernfett 
im Mischer und stellt durch Essigsaure auf einen 
Pn-Weart von etwa 3,5 ein. 

7. Geriebene Apfel werden mit Honig und Fruktose 
unter Zusatz von Weinsaure gemischt und dadurcb ein 
Produkt mit einem ParWert von etwa 3,6 hergestellt. 

PaTENTANSPROCHE: 

1. Verfahren zum Haltbannachen von Gemuse 
oder Fruchten, dadurcb gekennzeidmet, daB man die 
zerriebenen oder anderweitig zerkleinerten Pflan- 
zenteile mit einem Gemisch' aus Honig und Invert- 
zucker oder dessen Monosaccharidkomponenten 
vermischt und mit einer genuSfahigen Saure auf f 
einen pa-Wert von etwa 3 bis 3,8 eins-tellt. 

2. Verfahren nach Anspruch 1, dadurcb. gekenn- 
zeichnet, daB man Fette oder Lipoide zusetzt. 

3. Verfahren nach Anspruch 1 und 2, dadurcb 
gekennzeich.net, daB man Honig, Invertzucker und 
Lipoide oder Fette in Form einer waBrigen Emul- 
sion verwendet 

4. Verfahren nach Anspruch 1 bis 3, dadurch ge~ 
_ kennzeichnet, daB man wasserarmen Invertzucker 

oder dessen Komponenten, die etwa lOoderweniger 
Prozent Wasser enthalten, verwendet 



In Betracht gezogene Druckschriften: 
Danische Patentschrift Nr. 44268; 
USA.~Fatentschriften Nr. 2505 746, 1877 641, 
1906295; 

deutsche Patentschrift Nr. 809 882; 
deutsche Auslegeschrift Nr. 1 038 715. 
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© Jams treated at high pressure. 

© Jams including jellies, preserves, purees, fruit sauces and the like obtained by subjecting a mixture of raw 
materials to a high pressure treatment without heating is disclosed. The high pressure treatment is conducted at 
room temperature and a pressure of 500 to 10,000 kg/cm 2 for 1 to 1,800 minutes. 
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JAMS TREATED AT HIGH PRESSURE 



FIELD OF THE INVENTION 



The present invention relates to food, particularly, fruit products treated at a high pressure. More 
5 particularly, it relates to jams including jellies, preserves, purees, fruit sauces and the iike obtained by a 
treatment at high pressure, which maintain color and taste of fresh fruits used as raw materials, 

BACKGROUND OF THE INVENTION 



It has been found that, when food is held at a high pressure such as several thousands atm., 
denaturation of protein as well as inactlvation and death of microorganisms can be caused, and hence, 
various trials for employing such a high pressure treatment as cooking, processing and storing means of 
food have been made. 

re However, a heat treatment has been widely employed as cooking, processing and storing means of 
food, and no food product which is obtained by successfully employing such a high pressure treatment in 
place of a heat treatment and can be marketed is not yet found. 

OBJECTS OF THE INVENTION 

30 

Under these circumstances, in order to put a high pressure treatment of food to practical use, the 
present inventors have intensively studied. As a resuit, it has been found that such a treatment is suitable 
for the production of processed fruit products, particularly, jams including jellies, preserves, purees, fruit 

ss sauces and the like, and a product maintaining color and taste of fresh fruits which can be marketed can be 
obtained without conducting the conventional heat treatment which has hitherto been considered to be 
essential to the production of jams and the like. 

That is, the main object of the present invention is to provide jams obtained by treatment at a high 
pressure without the conventional heat treatment. 

so This object as well as other objects and advantages of the present invention will become apparent fo 
those skilled in the art from the following description. 

SUMMARY OF THE INVENTION 



According to the present invention, there is provided jams obtained by subjecting a mixture of raw 
materials to a high pressure treatment without heating. According to the present invention, when a mixture 
of raw materials is subjected to a high pressure treatment under predetermined conditions, permeation of a 
solution of sugar into fruits as well as sterilization can be conducted simultaneously, and it is not necessary 
4o to conduct the conventional heat treatment at ail. Thus, novel jams maintaining color and taste of fresh fruits 
can be obtained. 

DETAILED DESCRIPTION OF THE INVENTION 



The jams of the present invention includes jams jellies, preserves, marmalades, purees, fruit sauces, 
fruit butters and the like. 

The raw materials used in the present invention are not specifically limited and they may be the 
conventional raw materials which are ncrmaily used, for example, various fruits, juice, sugars, acidulants, 
so other additives (i.e., pectin, vitamin C). Further, the amount of each raw material in a mixture of raw 
materials is not specifically limited and any conventional formulation can be employed. 

In order to produce the jams of the present invention, firstly, a mixture of raw materials obtained by 
mixing the desired raw material according to the conventional manner is filled in a desired container for 
marketing which can be externally pressurized such as a flexible plastic container or the like. After sealing 
of the container, it is subjected to a high pressure treatment at room temperature and a pressure of 500 to 
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10,000 kg/cm 2 , preferably 4,000 to 6,000 kg/cm 2 for 1 to 1,800 minutes, preferably 1 to 30 minutes. This 
high pressure treatment can be conducted by using a known pressurizing apparatus by applying a pressure 
with a pressurized fluid such as air, water or the like. When the pressure is too low and the time of 
treatment is too short, the desired effect is scarcely obtained. On the other hand, excessive high pressure 
5 and treatment for a long period of time are not preferred from the viewpoint of workability and economy. 

Besides, fruit peels used for the production of marmalades are normally pre-treated by heating. 
However, it has also bean found that such a pre-treatment can be conducted by a high pressure treatment 
under the same conditions in place of the conventional heating. For example, fresh fruit peefs are sliced in a 
suitable size and mixed with an aqueous citric acid solution and the mixture is placed in a flexible container. 
io Then, the container is sealed and it is subjected to a high pressure treatment according to the same 
manner as that described above. The peels thus obtained can be used according to the same manner as 
that obtained by the conventional heat treatment. 

The jams of the present invention can be used as the conventional jams to enjoy color and taste of 
fresh fruits, in addition, in order to maintain fresh color and taste, it is preferred that the jams of the present 
is invention is marketed through a chilled route. 

The following Examples further illustrate the present invention in detail but are not to be construed to 
limit the scope thereof. 



EXAMPLE 1 

20 



Strawberry jam 


Ingredients 


% by 




weight 


Strawberry (dehulied, washed with water) 


50 


Sugar 


36.3 


Citric acid 


0.15 


Vitamin C 


0.1 


Pectin 


0.5 


Water 


12.95 



35 According to the above formulation, the ingredients were mixed and the mixture was placed in plastic 
containers without heating. After sealing of the containers, they were placed in a high pressure treatment 
apparatus and pressurized at 4000 kg/cm 2 for 15 minutes to obtain the desired preserve style strawberry 
jam of 40° Brix. 

40 EXAMPLE 2 



Orange marmalade 


Ingredients 


% by 




weight 


Pre-treated orange peels 


25 


Orange pulp 


30 


Sugar 


31.5 


Citric acid 


0,35 


Vitamin C 


0.2 


Pectin 


0.4 


Water 


12.55 



55 

According to the same manner as that described in Example 1, a mixture of the raw materials was 
subjected to a high pressure treatment to obtain the desired orange marmalade of 35° Brix. The orange 
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peels used were pre-treated as follows. 

After fresh fruits were washed with water, peels were removed and sliced in a suitable size. Then, they 
were dipped in an 50 mg% aqueous vitamin C solution and the sliced peels were washed with water. They 
were drained off and mixed with an 2% aqueous citric acid solution in the weight ratio of 1 : 1. After they 

6 were placed in flexible containers and sealed, a high pressure treatment was conducted out according to 
the same manner as that described above. The pre-treated orange peels thus obtained were further washed 
with water and drained off. Then, they were used for the production of the above marmalade. 

Taste of various jams thus obtained (products of the present invention) and that of jams obtained by the 
conventional heat treatment (the conventional products) were compared by using 30 panelists according to 

to a two-point comparison method. The results are shown in Table 1. 



Tabia 1 



15 


Jams 


Number of panelists who judged 
that the conventional jam is better 


Number of panelists who judged that the 
jam of the present invention is better 




Strawberry 


6 


24 




Kiwi 


6 


24 




Fig 


2 


28 


20 


Orange marmalade 


5 


25 




Grapefruit marmalade 


1 


29 




Apple 


9 


21 




Peach (white) 


2 


28 



2S 

As seen from Table 1, the jams of the present invention have excellent taste and flavor tn comparison 
with the conventional jams subjected to a heat treatment. 



Example 3 
30 



Fruit sauce (strawberry) 


ingredients 


% by 




weight 


Strawberry (dehulled, washed with with water) 


50 


Sugar 


36.3 


Citric acid 


0.15 


Vitamin C 


0.1 


Pectin 


0.1 


Water 


13.35 



According to the above formulation, the ingredients were mixed and the mixture was placed in plastic 
containers without heating. After sealing of the containers, they were placed in a high pressure treatment 
apparatus and was pressurized at 4000 kg/cm 2 for 10 minutes to obtain the desired fruit sauce of strawberry 
of 40° Brix. 

Taste of various fruit sauces thus obtained (the products of the present invention) and that of fruit 
sauces obtained by the conventional heat treatment (the conventional product) were compared by using 30 
panelists according to two-point comparison method. The results are shown in Table 2. 
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Table 2 



Fruit sauces 


Number of panelists who judged that 
the conventional fruit sauce is better 


Number of panelists who judged that the fruit 
sauce of the present invention is better 


Strawberry 


4 


26 


Kiwi 


5 


25 


^9 


1 


29 


Blueberry 


6 


24 


Apple 


5 


25 


Peach (white) 


3 


27 



re 



As seen from Table 2, the fruit sauces of the present invention have excellent taste and flavor in 
comparison with the conventional fruit sauces subjected to a heat treatment. 



30 
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45 



50 



Claims 



20 



25 



1 . Jams obtained by subjecting a mixture of raw materials to a high pressure treatment without heating. 

2. Jams according to claim 1 , wherein the high pressure treatment is conducted under the conditions of a 
temperature at room temperature and a pressure of 500 to 10,000 kg/om 2 for 1 to 1,800 minutes. 

3. Jams according to claim 2, wherein the high pressure treatment Is conducted at a pressure of 4,000 to 
6,000 kg/cm 2 for 1 to 30 minutes. 
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Description 

[0001] The present invention concerns a process and 
a plant for enzymatic inactivation relating to the extrac- 
(ion of puree from food products. The term puree means 
the pulp of the product in a substantialiy creamy condi- 
tion, and then not into pieces, obtained through a strain- 
er which removes the waste matter from from the prod- 
uct. 

[0002] At present, in order to extract puree from food 
products, generally the product is cold-crushed and then 
heated with the aim of achieving enzymatic inactivation 
of the crushed matter which then passes into a strainer 
or refiner for separating the puree from the waste matter 
(skins, seeds, stalks, etc.). 

[0003] When, owing to the particular chemical com- 
position of the processed fruit, there are no significant 
phenomena invoiving oxidation, change in colour or 
separation of liquid parts from solid parts, or when the 
puree itself is intended for uses where the consistency, 
colour and separation of solid from liquid are of no im- 
portance, in such cases it is possible to perform co!d 
extraction (at room temperature) without any particular 
precautions during the ensuing heating stage. 
[0004] In the case, however, of the cold extraction of 
puree from apples or similar products (such as pears, 
apricots and peaches, for example) or from products 
where the loss of consistency, oxidation and separation 
of solid parts from liquid parts are undesirable phenom- 
ena which are to be avoided at all costs, it is necessary 
to perform enzymatic inactivation immediately in order 
to avoid such phenomena produced by the pectolytic 
enzymes. 

[0005] Cold extraction of the puree ensures optimum 
quality of the product obtained, and the plant which per- 
forms the enzymatic inactivation heat-treatment after 
extraction must reduce to a minimum the harmful effects 
(browning, change in taste, etc.) of the high-temperature 
exposure period on the fresh puree. 
[0006] At present the plants used for enzymatic inac- 
tivation of crushed fruit (and not puree) are also used 
for the enzymatic inactivation of the cold-extracted 
puree, but said plants are not suitable for avoiding the 
abovemenfioned harmful effects since they are ex- 
pressly designed so as to ensure long heat exposure of 
the product within the plant so that the heat is able to 
reach the centre of the crushed parts. 
[0007] In particular said heating is performed by 
means of a screw with direct steam injection, or with a 
rotating coil, or by means of a plant of the "pipe-in-pipe" 
type (in which the product to be heated passes inside 
one pipe and the heating fluid passes inside the other 
one, with considerable slowness of the heating proc- 
ess), or eise with recirculation of the product within pipe 
bundles involving the use of a rest tank for heat expo- 
sure, in accordance with the configurations schemati- 
cally illustrated in Figure 1 , which also shows a pipe con- 
necting pipe bundle G and tank F and another pipe on 



which there are located the inlet and the outlet for the 
product, a circulation pump H and the instruments nec- 
essary for monitoring the process. With said tank, which 
is kept at atmospheric pressure or under a slight vacuum 
s to promote evaporation of a small part of liquid present 
in the crushed fruit, it is possible to obtain enzymatic 
inactivation and high yields during the following puree 
extraction stage. 

[0008] The product enters the recirculation plant (in 
io which there is a pipe bundle where heating takes place) 
and is mixed by a centrifugal pump, the mechanical ac- 
tion of which, however, may cause an undesirable re- 
duction in the consistency of the puree. 
[0009] It is also necessary to have an extraction pump 
15 in order to transfer the heated puree to the next stage. 
[0010] From IT 1165757 a process and a plant are 
known for an enzymatic deactivation of chopped prod- 
uct in which the chopped product is introduced into a 
pressurized and heated (up to over than 100°C) recir- 
20 culation circuit. 

[0011] The drawback is the high temperature and the 
exposure of the product to high temperatures in the 
pressurized tank. 

[0012] In addition to the drawback of the long periods 
25 of heat exposure of the product, a further drawback is 
due to the fact that the traditional plants have stations 
which are separate and often distant from one another 
for performing extraction of the puree and carrying out 
enzymatic inactivation. 
30 [0013] Moreover, in traditional plants, after the strain- 
er there is arranged a puree storage tank for supplying 
a pump which transfers the puree to the plant. This pro- 
vides the production line with the necessary flexibility 
since the puree extraction stage and enzymatic inacti- 
35 vation stage are rendered independent to a certain ex- 
tent by the presence of the tank with the functions of a 
storage lung. This storage inside the tank is, however, 
extremely damaging since the puree is at room temper- 
ature, the enzymes are active and there is the risk of 
*o rapid degradation of the product with gradual oxidation 
(due to the air which is incorporated during extraction), 
change in colour and loss of consistency. Moreover, in 
order to limit these phenomena, use must be made of a 
Significant quantity of inert gas with obvious additional 
15 costs, or ants-oxtdizing solutions which are also costly 
and are not liked by the manufacturers of high-quality 
puree without chemical additives, which is typically used 
for baby food. A plant of known type is shown in US-A- 
5,9993,876 which relates to a plant working with minced 
so product and not puree and using necessarily intermedi- 
ate tanks or zones in which the product is in direct con- 
tact with free air, 

[0014] The object of the present invention is to elimi- 
nate the aforementioned drawbacks and provide a proc- 
55 ess and a plant which allow cold-extraction of the puree 
using a simplified enzymatic inactivation process which 
reduces to a minimum the heat exposure of the product, 
leaving the latter as natural as possible. 
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[0015] A further object is to avoid the use of the rest 
tank for heal exposure, the storage tank and the extrac- 
tion pump. 

[0016] Said objects are fully achieved by the process 
and the plant which form the subject of the present in- 
vention and which are characterized by the contents of 
the claims indicated below and in particular by the fact 
that the process involves a circulation of the puree in a 
recirculation circuit kept full in such a way as the product 
is never in direct contact with environments containing 
air, steam or gas. 

[0017] The quantity of puree emerging from the recir- 
culation circuit at the enzymatic inactivation tempera- 
ture is therefore exactly equal to the quantity of puree 
entering at room temperature into the recirculation cir- 
cuit, no intermediate storage tank being present, nor 
tank in which the product is exposed to high tempera- 
ture. 

[0018] The puree which emerges at room tempera- 
ture from the strainer is conveyed by a pump into the 
plant recirculation circuit entirely filling it. 
[0019] The plant preferably comprises two heat ex- 
changers between which a !obe pump operates and the 
pipe sections for connecting the heat exchangers are 
overall less than about 3 m and are preferably between 
2 m and 3 m. 

[0020] These and other characteristic features will 
emerge more clearly from the following description of 
two preferred embodiments illustrated, purely by way of 
a non-limiting example, in the accompanying plates of 
drawings, in which: 

Figure 1 shows schematically a plant according to 
the prior art comprising the following components: 

A) crusher 

B) strainer 

C) a refiner (if applicable) 

D) tank for storing the puree at room tempera- 
lure 

E) supply pump 

F) heat exposure tank 

G) pipe bundle 

H) centrifugal circulation pump 

I) extraction pump 

Figure 2 shows the plant according to the present 
invention; 

Figure 3 is a detail of the piant according to Figure 
2, showing a device for mixing hot product with cold 
product; 

Figure 4 illustrates a variation of embodiment of a 
detail of the plant according to Figure 2; 
Figure 5 illustrates a further variation of embodi- 
ment of the plant. 

[0021] With reference to Figures 2 and 3, 1 denotes 
in its entirety a plant for the extraction of puree from food 



products, and more particularly from apples, peaches, 
pears, apricots and similar fruit, in which the puree is 
subject to the activity of pectolytic enzymes or in any 
case to oxidation and browning phenomena. 
5 [0022] A conveyor 2 conveys the food product into a 
hopper 3 for introduction into a cotd-type softening/ 
straining assembly 4, for example of the type described 
in the Industrial Patents. IT 1,249,363 and IT 1,199,392, 
which allow the conversion of the whole fruit into puree 
in a few seconds. 

[0023] The strainer directly discharges the puree into 
a volumetric pump 5 supplying a recirculation circuit 6 
which contains a circulation pump 7 of the lobe type 
which exerts a very delicate pumping action on the proc- 
essed product and is intended to convey the puree into 
a heat exchanger 8 of a substantially conventional type, 
in which the puree is subject to a rapid heating action 
{of the order of a few tenths of seconds) up to a temper- 
ature of about 80-1 00°C, sufficient to obtain enzymatic 
inactivation, 

[0024] The heat exposure is very brief and the pipes 
used in the plant have a small diameter (of between 100 
mm and 200 mm) and this makes it possible to avoid 
changes in the organoleptic properties of the puree due 
to standing at a high temperature for a long period of 
time. 

[0025] Mixing of the hot puree, circulating inside the 
circuit 6, with the puree at room temperature supplied 
bythe supply pump 5, is performed by means ofa device 
9 which is ilfustrated in greater detail in Figure 3 and 
which allows the temperature of the fresh puree to be 
brought up rapidly to that of the hot recirculation puree, 
necessary for correct operation of the plant. 
[0026] The device 9 is designed such that the duct 1 0 
suppiying the puree at room temperature emerges into 
the recirculation circuit 6 with a tube portion which is 
closed at the end, but provided with a plurality of holes 
11 on its side surface and arranged with the last section 
in the same direction as that of the recirculation circuit 
at that point. 

[0027] The puree inside the entire recirculation circuit 
6 may be kept at a pressure of about 1 .5 So4 bar, namely 
at a pressure greater than atmospheric pressure, but the 
puree may also be kept at atmospheric pressure or less. 
[0028] The plant 1 according to Figure 2 comprises a 
counter-pressure device consisting of a counter-pres- 
sure valve 12 which balances the pressure provided by 
the pump 5 supplying the puree. 
[0029] This valve, provided with an adjusting spring 
13, is positioned on a puree outlet pipe 14, via which the 
puree passes into a tank schematically indicated by 1 5. 
[0030] According to a variation of embodiment illus- 
trated in Figure 4, the counter-pressure device is formed 
simply by raising the puree outlet pipe 14 in order to 
make use of the hydrostatic head of the puree. In this 
case the pipe 14 may be of the telescopic type in order 
to allow adjustment of the hydrostatic effect. 
[0031] The duct 10 and the recirculation circuit 6, in 
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an original manner, are always completely filled with 
puree and there are no free-surface zones or tanks 
where the product is subject to oxidation. 
[0032] The introduction of puree at room temperature 
through the duct 10 causes the automatic outflow, from 
the plant, of an equal quantity of hot puree inactive from 
the point of view of enzymes. 

[0033] The plant is very compact and has small di- 
mensions since the softening/straining assembly 4 
which performs extraction of the puree is located directly 
above the suction pipe of the lobe pump 7 which per- 
forms recirculation, so as to obtain rapid and almost im- 
mediate conversion from the whole product to the hot 
puree at the enyzmatic inactivation temperature, which 
avoids possible deterioration of the product by the en- 
zymes. 

[0034] To ensure that all the puree emerging from the 
strainer reaches immediately a high temperature or in 
any case a temperature sufficient for enzymatic inacti- 
vation, without intermediate exposure periods, it is en- 
visaged that supply of the whole product into the strainer 
is able to occur only if the corresponding quantity of 
puree is able to emerge from the plant, at the inactivation 
temperature. 

[0035] In fact, between the stage of introduction of the 
whole product into the strainer and the stage involving 
outflow of the puree from the plant 1 there is no possi- 
bility of intermediate storage of the product, no tanks or 
other storage means being provided, precisely in order 
to ensure the optimum quality of the product and avoid 
degradation thereof. 

[0036] With particular reference to the variation of em- 
bodiment illustrated in Figure 5, said embodiment has 
the purpose of reducing to a minimum the periods of 
heat exposure of the product by effecting a further re- 
duction in the volume of the plant (a first reduction with 
respect to the prior art is that provided by the original 
plant of Figure 2 where the rest tank envisaged in the 
solutions of the prior art has been eliminated) and in par- 
ticular a reduction in the length of the pipes used. 
[0037] This variation comprises two heat exchangers 
8 (instead of only one as in the case of Figure 2) in order 
to reduce the "inert" pipe section of the recirculation cir- 
cuit 8. which has a maximum extension lengthwise of 
about 2 - 3 m. 

[0038] The geometry of the plant and the arrange- 
ment of its components play a particularly role in reduc- 
tion of the volumes and enhance the characteristics of 
the plant itself: doubling of the pipe bundle 8 ensures 
that the length of the connection pipes is reduced to two 
short tube portions, one of which contains the lobe 
pump, while the other one contains the mixer with the 
inlet and the recirculation outlet 14, 
[0039] A further reduction in the pipes is not possible 
since it is necessary to set aside space for the insertion 
of the process monitoring instruments, such as for ex- 
ample the temperature probes, pressure sensors and 
safety valves. In the plant according to Figure 5 the "in- 



ert" sections, i.e. the piping sections which serve only 
for transfer of the puree, have therefore been eliminat- 
ed. 

[0040] Via the outlet pipe 14 the product passes into 
5 a deaeration/evaporation tank 15a (which removes the 
air trapped in the product) and is then conveyed by a 
pump 16 again into the recirculation circuit 6. 
[0041] The product with a sufficient concentration, 
greater than a predetermined limit value, emerges from 
the plant through an outlet 17. 
[0042] A refracfometer 18 measures the concentra- 
tion in order to operate a pneumatic valve 1 9 regulated 
by a spring 1 3a. In the recirculation circuit the lobe pump 
7, located between the two pipe bundles of theexchang- 
ers 8, serves to provide a recovery in the pressure of 
the product, while the heat exchanger provides a tem- 
perature recovery. Normally, in fact, immediately up- 
stream of the mixing device 9 the temperature is about 
95° C, which drops to about 80° C immediately down- 
stream thereof owing to the introduction of fresh product 
supplied from the strainer 4. 

[0043] The particular arrangement of the exchangers 
8 and the lobe pump 7 improves the performance char- 
acteristics of the plant. 

[0044] The present plant is specific for the treatment 
of puree (the plant being after the strainer) and not for 
chopped product or product into pieces. The elements 
of the plant {ducts of a small section, the device 9, and 
the valves) are not suitable for the treatment of chopped 
product or of product into pieces. 



Claims 

35 1. A process for enzymatic inactivation subsequent to 
the extraction of puree from food products, in which 
extraction of the puree is performed at room tem- 
perature, followed by heating of the extracted puree 
in a recirculation circuit (6) at a temperature such 
40 as to obtain enzymatic inactivation of the puree , the 
recirculation circuit (6) being provided with at least 
a pipe bundle (8), comprising the step of circulating 
the puree in the recirculating circuit (6) kept full of 
the puree characterized in that there is a sponta- 
45 neous automatic outflowing of a quantity of puree 
from the recirculation circuit (6) at the enzymatic in- 
activation temperature equal to the quantity of 
puree entering at room temperature into the recir- 
culation circuit (6), no storage intermediate tanks or 
so heat exposure tanks being provided in said recircu- 
lation circuit (6). 

2. A plant for enzymatic inactivation subsequent to the 
extraction of puree from food products, of the type 
55 comprising a strainer (4) which receives the whole 
or preprocessed and softened product and extracts 
puree therefrom in order to supply a recirculation 
circuit (6) in which the puree is introduced and cir- 
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culates at a temperature such as to cause enzymat- 
ic inactivation, characterized in that the recircula- 
tion circuit (6) is shaped in such way as to be con- 
stantly full of puree, and to have a spontaneous au- 
tomatic outflowing of a quantity of puree at the en- 
zymatic inactivation temperature equal to the quan- 
tity of puree entering at room temperature into the 
recirculation circuit. 

3. A piant according to Claim 2, characterized in that 

it comprises a pump (5) which supplies the pure, 
emerging at room temperature from the strainer (4), 
into the recirculation circuit (6) through a device (9) 
for mixing the puree. 

4. A piant according to Claim 2, wherein the recircula- 
tion circuit (6) comprises a lobe pump (7), 

5. A plant according to Claim 3, characterized in that 

it comprises a device (9) for mixing the puree which 
is at room temperature and supplied from the strain- 
er (4) by means of a supply duct (10), with the high- 
temperature puree circulating in the recirculation 
circuit (6), said device consisting of the duct (10) 
which emerges in the recirculation circuit (6) in the 
form of a tube portion closed at an end tube portion 
and provided with a plurality of holes (1 1 } on its side 
surface, said end tube portion being arranged in the 
same direction as that of the recirculation circuit (6) 
in that section. 

6. A p/ant according to Claim 2, wherein She recircuia- 
tiort circuit (6) is provided with two heat exchangers 
(8) between which a lobe pump (7) operates, the 
two heat exchangers (8) having pipe bundles. 

7. A plant according to Claim 6, wherein pipe sections 
for connecting the heat exchangers (8) are overall 
iess than 3 m. 



Paterttanspriiehe 

1. Verfahren zur enzymatischen Inaktivierung nach 
der Gewinnung von Puree aus Nahrungsmitteln, bei 
dem das Puree bei Raumtemperatur gewonnen 
und das gewonnene Puree daraufhin in einem Zir- 
kuiationskreislauf (6) auf eine Temperatur erhitzt 
wird, bei der eine enzymatische inaktivierung des 
Purees stattfindet, wobei der Zirkufationskreisfauf 
(6) mirtdestens ein Rohrbunde! (8) aufweist und der 
Zirkulationskreislauf (S)beim Umlaufen des Purees 
in demselben mit Puree gefulif bleibt, dadurch ge- 
kennzeichnet, dass bei der enzymatischen Inakti- 
vierungstemperatur eine bestimmte Menge von Pu- 
ree automatisch spontan aus dem Zirkulations- 
kreislauf austritt, die der bei Raumiemperaiurin den 
Zirkulationskreislauf (6) eintretenden Menge von 



POree entspricht, wobei keine Behaller zur Zwi- 
scheniagerung oder Warmebehandlung in dem Zir- 
kulationskreislauf (6) vorgesehen sind. 

s 2. Anlage zur enzymatischen Inaktivierung nach der 
Gewinnung von Puree aus Nahrungsmittein, der Art 
umfassend einen Filter (4), der das ganze bzw. vor- 
behandelteund weich gemachte Produktaufnimmt, 
daraus Puree gewinnt und einem Zirkulationskreis- 
io lauf (6) zufuhrt, in den das Puree eingegeben wird 
und bei einer Temperatur umlauft, bei der sich eine 
enzymatische Inaktivierung einstellt, dadurch ge- 
kennzeichnet, dass der Zirkulationskreislauf (6) 
so ausgebiidet ist, dass er standig mit Puree gefullt 
'5 ist und bei der enzymatischen Snaktivierungstempe- 
ratur automatisch die gieiche Menge an Puree 
spontan austritt, die bei Raumtemperatur in den Zir- 
kulationskreislauf eintriit. 

20 3. Anlage nach Anspruch 2, dadurch gekennzeich- 
net, dass sie eine Pumpe (5) umfasst, die das bei 
Raumtemperatur aus dem Filter (4) austretende 
Puree uber eine Vorrichtung zum Mischen des Pu- 
rees (9) dem Zirkulationskreislauf (6) zufuhrt. 

25 

4. Aniage nach Anspruch 2, bei dem der Zirkulations- 
kreislauf (6) eine Drehkolbenpumpe (7) umfasst, 

5. Anlage nach Anspruch 3, dadurch gekennzeich- 
30 net, dass sie eine Vorrichtung (9) zum Mischen des 

auf Raumtemperatur befindlichen, vom Filter (4) 
iiber eine Versorgungsleifung (10) zugefunrten Pu- 
rees mit dem auf hoher Temperatur in dem Zirkula- 
tionskreislauf (6) umlaufenden Puree umfasst, wo- 
35 bei diese Vorrichtung aus der Leitung (10) besteht, 
die in Form eines an einem Endbereich geschlos- 
senen Rohrbereiches in den Zirkulationskreislauf 
(6) miindet und auf ihrer Seitenflache eine Vielzahl 
von Ldchern (11) aufweist, wobei der genannte En- 
*o drohrbereich in derselben Richtung angeordnet ist, 
wie der Zirkulationskreislauf (6) in diesem Bereich. 

6. Anlage nach Anspruch 2, bei der der Zirkulations- 
kreislauf (6) zwei Warmetauscher (8) aufweist, zwi- 

45 schen denen eine Drehkolbenpumpe (7) geschaltet 
ist, und die beiden Warmetauscher (8) Rohrburtdel 
aufweisen. 

7. Anlage nach Anspruch 6, bei der die Rohrbereiche 
50 zur Verbindung des Warmetauschers (8) sich ins- 

gesamt auf weniger als 3 m belaufen. 



Revendications 

55 

1. Un proc^de pour I'inactivation enzymatique apres 
I'extraction de la puree a partir de produits alimen- 
taires, dans lequel I'extraction de la puree est rea- 
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lisee a temperature ambiente, suivie d'un chauffage 
de la puree extraite dans un circuit de recirculation 
(6) a une temperature permettant d'obtenir I'inactt- 
vatiort enzymatique de (a puree, le circuit de recir- 
culation (6) etant pourvu d'au moins un faisceau de 5 
tubes (8), comprenant i'etape de circulation de la 
puree dans le circuit de recirculation (6} maintenu 
plein de puree, caracterise en ce que se produit 
une sortie automatique spontanee d'une quantise 
de puree depuis le circuit de recirculation {6), a la 10 
temperature deactivation enzymatique, egale a la 
quantite de puree entrant, a temperature ambiente, 
dans le circuit de recirculation (6), aucun reservoir 
de stockage ou de chauffage n'etant prevu dans le- 
dit circuit de recirculation. f 5 



echangeurs de chaleur (8) entre lesquels opere une 
pompe a lobes (7), les deux echangeurs de chaleur 
(8) ayant des faisceaux de tube. 

7. Une installation selon la revendication 6, dans la- 
quelle des sections de tubes pour relier ies echan- 
geurs de chaleur (8) sont inferieures a 3 m. 



2. Une installation pour I'irsactivation enzymatique 
apres ('extraction de la puree a partir de produits 
alimentaires, du type comprenant une passoire (4) 
qui recoit le produit entier ou prepare et ramoiii et 20 
en extrait une puree de maniere a alimenter un cir- 
cuit de recirculation (6) dans lequel ia puree est in- 
troduce et circule a une temperature telle qu'elle 
cause Tin activation enzymatique, caracterisee en 
ce que le circuit de reticulation (6) est conforme de 25 
maniere a elre constamment plein de puree et a 
presenter une sortie automatique spontanee d'une 
quantite de puree depuis le circuit de recirculation 
(6), a la temperature deactivation enzymatique, 
egale a la quantite de puree entrant, a temperature 30 
ambiente, dans le circuit de recirculation (6). 



3. Une installation selon la revendication 2, caracte- 
risee en ce qu'elle comprend une pompe (5) qui 
fournit la puree, emergeant a temperature ambiente 35 
de ia passoire (4), dans le circuit de recirculation (6) 

au travers d'un dispositif (9) pour melanges" la puree. 

4. Une installation selon la revendication 2, dans !a- 
quelle le circuit de recirculation (6) comprend une 40 
pompe a lobes (7). 



5, Une installation selon la revendication 3, caracte- 
risee en ce qu'eMe comprend un dispositif (9) pour 
melanger la puree a temperature ambiente et four- 45 
nie par ia passoire (4) au moyen d'un conduit d'ali- 
mentation (10), avec ia puree a haute temperature 
circulantdans le circuit de recirculation (6), ledit dis- 
positif consistant en un conduit (10) qui emerge 
dans le circuit de recirculation (6) sous la forme de 50 
Sa portion d'un tube ferme a une extremite et pour- 
vue d'une pluralite d'orifices (11) sur sa surface la- 
terale, iadite extremite de portion tie tube etant dts- 
posee dans la meme direction que celle du circuit 

de recirculation (6) dans cette section. 55 

6. Un dispositif selon ia revendication 2, dans lequel 
fe circuit de recirculation (6) est pourvu de deux 
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This invention concerns moist precooked food products containing starch, having 
a long shelf life, particularly a process for preparing a moist, thickened baby food 
composition, the pH being a maximum of 4.5 and the dispersion being uniform for a long 
period of preservation. 

The processes for preparing moist nutritional baby food compositions require the 
incorporation of a thickening agent such as starch, so that the resulting product is 
appealing to the consumer. Natural starches present a number of disadvantages when they 
are used in these compositions. For example, unmodified tapioca starch yields a thick, 
viscous paste when it is gelatinized by water. Consequently, it is customary to use 
different starches from grains and roots, which have undergone chemical modifications. 
These chemical modifications usually involve reticulation under the action of substances 
such as phosphorus oxychloride, epichlorohydrin, acrolein, divinyl sulfone, diepoxy 
reagents, aldehydes, glyceraldehydes, thermohardening resins, or their monomers and 
analogs. 

Although these chemical modifications involve changing the pasty characteristics 
of the starches and give this paste an advantageous texture, these reticulating agents have 
the disadvantage of being classified as toxic substances. Thus, when they are used in 
edible starch preparations, care must be taken to make sure that the residual toxic 
reagents in the secondary products of the reaction do not remain present in this edible 
starch. In addition, some chemically modified starches are criticized because they are 
difficult for babies to digest. Consequently, obtaining the analogous starch without 
chemical modifications is particularly advantageous. 

According to the invention, non-gelatinized tapioca starch that is heated in the 
presence of low moisture as described below has excellent stability for a very long time 
when it is used to prepare ready-to-eat baby food compositions. In fact, when this 
physically modified tapioca starch is incorporated into the standard baby food 
compositions before cooking, the resulting cooked product has rheological characteristics 
at least as advantageous as those of a product prepared with the most expensive type of 
chemically modified tapioca starch. The particular advantages are obtained when the 
baby food composition is acid, i.e., when its pH is lower than about 4.5. 
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In an equally advantageous variant, the natural tapioca starch is placed in a steam 
atmosphere and absorbs the moisture whi le it is heated. In an atmosphere of this kind, 
where the relative humidity is equal to 3 00%, the tapioca starch ultimately has a moisture 
level of about 26%, which is its equilibrium moisture. In addition, this starch with 
regulated moisture content is heated by microwaves. Under variable conditions, it is 
possible to obtain different levels of starch restriction. Thus, the physically modified 
tapioca starch is also appropriate for uses other than in baby foods. 

In another embodiment of the invention, other starches may replace the tapioca 
starch in relatively low proportions, either before or after physical modification; the 
properties of the starch are further improved. Thus, it is possible to replace 10 to 25% by 
weight, or even more, of the tapioca starch with other unmodified starches such as wheat 
starch, corn starch, rice starch, rice flour, partly hydrolyzed rice starch, and partly 
hydro lyzed corn starch, and similar products. 

Although the invention is not limited by a particular theory, it seems that the 
modification of the corn starch by heat and limited moisture is due to a mechanism that 
increases the cohesion, forces in the granule. When a tapioca starch granule is subjected to 
internal stresses, by means of its own bonding mechanism it yields external bonds similar 
to those obtained by chemical modification. Although the temperature used for the 
modification described is clearly higher than the temperature at which the tapioca starch 
gelatinizes, this gelatinization does not occur, because the quantity of water present is 
insufficient for expansion to occur. This theory is based on tests showing that the starch 
treated by moisture and heat is as acceptable as chemically modified starch. 

The moist-cooked baby food products according to the invention can be prepared 
by any known processes. For example, this composition can be prepared by formation of 
a suspension that is then heated, the starch being gelatinized, then industrially sterilized 
to the desired level of bacteria. The quantity of chemically modified tapioca starch 
needed to obtain an advantageous product for consumption corresponds to the normally 
used quantities of starch modified by the prior processes, and depends on the desired 
appearance as well as other practical considerations such as particular added ingredients. 
However, as an example, 6 to 66 g of physically modified starch per liter of final 
composition are enough, as a quantity of 48 to 54 g per liter of physically modified 
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tapioca starch yields a particularly appealing product. Different types of flour, such a 
potato flour, wheat flour, and similar flours are also appropriate as described, in standard 
quantities, or about 6 to 24 g per liter of composition. Salt and other seasonings may also 
be incorporated in standard quantities, and have known advantages. 

Other advantages and characteristics will become apparent from the description of 
examples of embodiment of the invention, with reference to the attached illustration, in 
which Figures 1 - 3 represent the variations in viscosity over time. 

EXAMPLE 1 

This example illustrates the effect of heat and moisture treatment on the 
gelatinization temperature of the unmodified tapioca starch. 

A. Unmodified tapioca starch (12.6% moisture) is added to water until the 
resulting sample contains 25% moisture with respect to the total weight. The sample is 
placed in a closed container and heated for 4 hours in an oven at 108°C. When the 
heating period has elapsed, the sample is removed from the container and allowed to air- 
dry until the moisture content is between 13 and 14%. Figure 1 shows a curve obtained 
with an amylo graph (7% by dry weight in distilled water), which shows that the tapioca 
starch is restrained by the heat and moisture treatment. The resulting starch paste has a 
lower viscosity and a higher gelatinization. temperature, and it is more resistant to 
decomposition than untreated starch paste. Similar tests are performed for varying 
amounts of time, and concern unmodified tapioca starch to which 16, 19, 22, or 28% of 
the total weight in water is added. 

B. Unmodified tapioca starch is placed in a closed retort, and the steam is allowed 
to penetrate the container for 8 hours. The starch absorbs the moisture to an equilibrium 
level (about 26% of the total weight) while it is heated. The heating and moisture cause 
restricti on of the starch molecules similar to that observed in Exampl e 1 A. Figure 2 is a 
curve obtained on the amylograph (7% in dry weight in the distilled water) showing that 
the tapioca, starch is restricted by the steam treatment. 
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E XAMPLE 2 

The physically modified tapioca starch of Example 1 is incorporated into a banana 
and pineapple custard prepared with the following ingredients: 



Ingredients Parts by weight 

Water 57 

Banana puree 18.6 

Sugar 11.5 

Crushed p ineapp le 6.9 

Tapioca starch 5.5 

Orange concentrate 0.4 



Citric acid is added in sufficient quantity to adjust the pH to 4.4 - 4.5. 

A corresponding quantity of chemically modified tapioca i s incorporated by the 
process described in U.S. patent no. 2,500,950 in a similar preparation of strained banana 
and pineapples. The consistency (in Bostwick units) is measured for an appropriate time, 
and Table 1 shows the results: 



Table I 

Banana and pineapple custard 
(Bostwick Units) 





Hot 


38°C 


24 h 


8 weeks at 
21°C 


8 weeks at 
5°C 


Treated with 
heat and 
moisture 


13 


5 


3 


2.7 


1.2 (0.2 
cm of liquid 
separated) 


Chemical 
modification 


11 


5.5 


2 


1.9 


0.2 (1 cm 3 of 

liquid 

separated) 
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EXAMPLE 3 

Each of the following samples is mixed with 100 cm 3 of water so that the 
moisture content will be equal to about 26% of the total weight: 

A. 600 g of unmodified tapioca starch 

B. 540 g of unmodified tapioca starch and 60 g of unmodified flour. 

The samples are placed in a 3.8-L container. The container is closed and placed 
in a steam atmosphere at 98°C for 16 hours. At the end of the 16 hours, these samples are 
air-dried until the moisture content is about 1 0% of the total weight, and they are 
incorporated with tapioca starch that has been chemically reticulated by the process 
described in U.S. patent no. 2,500,950 (control) in the corresponding jars of apricot 
pudding in the proportions indicated and according to the normal procedure for treatment 
of acid products. 



Ingredients Parts by weight 

Apricot puree 47 
Sugar 11.9 
Tapioca starch 5.3 
Water 35.7 

Citric acid is added in a quantity sufficient to adjust the pH to 3.9-4. 
The resulting products have the following characteristics: 



Table II 
Consistency (Bostwick Units) 





hot 

88°C 


38°C 


24 h 


2s 


8 sat 
21°C 


8 s at 

5°C 


cm 3 of 

liquid 

isolated 


Control 


7.25 


3.5 


2.8 


1.6 


1.1 


0.8 


1.0 


A 


7.5 


6.5 


4.7 


1.6 


0.8 


0.5 


1.0 


B 


6.75 


5.5 


4.5 


2.5 


2.3 


1.2 


1.0 
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These results show that the tapioca starch treated with heat and moisture 
according to the invention has consistency characteristics similar to those of chemically 
reticulated tapioca, in addition, the results show that the combination of physically 
modified rice and tapioca hardens more slowly than the other two samples. The 
combination of tapioca and other starches and/or flour increases the pH range and 
improves cold stability. Figure 3 represents a curve obtained on the amylograph (7% dry 
base in distilled water), showing the restriction of the starch treated by the process of the 
invention. 

It is understood that the composition described is presented only as a nonlimiting 
example, and can be modified in many ways without deviating from the framework of the 
invention. 



CLAIMS 



1 . Process for preparing a thickened, moist, ready-to-eat baby food from an 
aqueous composition of which the pH is a maximum of 4.5, characterized in that it 
includes incorporation into the aqueous composition of about 6 to 66 g per liter of final 
composition of a non-gelatinized tapioca starch that is modified by regulating the 
moisture content to about 15-35% of the total weight, heating the starch with the 
regulated moisture level to a temperature of 70°C to 130°C, and maintaining this 
temperature for 1 to 72 hours, filling the containers with this aqueous composition and 
closing the containers, then heating the aqueous composition that contains the starch for 
sufficient time for industrial sterilization of the composition. 

2. Process for preparing a moist-thickened, stabilized, ready-to-use composition 
that is particularly suitable for feeding babies, characterized in that it includes 
incorporation of a non-gelatinized tapioca starch that is modified by regulating the 
moisture content to about 15-35% of the total weight and heating the starch with the 
regulated moisture content to a temperature of 70°C to 130°C for 1 to 72 hours. 

3. Process according to either of Claims 1 or 2, characterized in that the moisture 
content is regulated to about 25% of the total weight. 

4. Process according to either of Claims 1 or 2, characterized in that the 
temperature is regulated to about 95-100°C for about 16 hours. 

5. Process according to Claims 1 and 2, characterized in that the heating and 
moisture regulation are obtained by injection of steam. 

6. Process according to Claim 1, characterized in that 10 to 25% by weight of the 
tapioca starch is replaced by an unmodified grain starch prior to modification. 

7. Process according to Claim 6, characterized in that the grain starch is rice 

starch. 

8. Product prepared by the process according to Claim 1. 
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SINGLE ILLUSTRATION 

Figure 1. 
VISCOSITY 

UNMODIFIED TAPIOCA 

TREATED TAPIOCA 

(25%H 2 O-108°C-4h) 

Figure 2. 
VISCOSITY 

UNMODIFIED TAPIOCA 

TREATED TAPIOCA 

(12.6% H 2 0 ~-110°C-5h) 

Figure 3. 
VISCOSITY 

TAPIOCA (A) 

TAPIOCA + RICE (B) 

TAPIOCA (CONTROL) 
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I,* invent! on concern? des produits alitnent,aire:s a i»etat »."..; 
httmide cults au prealable et contenant. de^ I*ai^dpii,.- doa* la! u 
duree de conservation est longue, et plus particulierement. '- 
un procede de preparation de .composition alimentaire twite* a 
5 l'etat Kumide et epaissie .pour bebe t le pH |>tant, au- maximum." -= 
egal a 4,5 et la dispersion etant. un^ forme pendant aii'loAg.i,. 
temps de conservation, 

Les procedes de preparation .de ^aoqspo sit ions.'; alitiumtadr-u 5 
res nutritives? a l*atat humide et f poux Bebe. 'iieeessiteni J^Jsi-i 
10 corporation .d'un agent epaisaiss^i.t ,tel que I'aaidon, afiaft i 
que le produi-t obtenu presents an attract .pour le 'consoswta-' - 
teur. Lea ami don 8 nature is. presentent .dives* iricqiweniarnts i • 
lors'qu'ils soot utilises dans .ces_ comppsitipnsr.- Pan exeraple -J >■ 
'.I'ami'don non modifie de tapioca donne_ une 0 p&te £pajifiate ,«* ft 
15 visqueuse lorsqu*il eat gelatinise par, 1 J eatu 8n »en^^e**e«v ■ » 
- on utilise habituellement differents aad.dqn.^ :i de graina: et de ■ •'- 
racines qui. ant sBtBi des modifications point! ques^-. Ces'-modif 
cations chiaiiques injpliquent nabi^uellegient u«e ; .reticul«ti&ii -i 
sous I 1 action par exeaple d'o^chlorure de p^osphore*/ d!epf.~. 
20 chlorhydrirte, d'acroleine, de di^rinyl-s^lf one, -4e reaetifs " ■■■ 

■ *di-epoxy 4 d* aldehydes^ de glycidaldehydesT ,4» resines tirer ^ :. ; . 
modurcissables on de leurs monotneres et apalo^ues-. f ; 

Bien que ces modi ti. Rations chimiquas entra£nent nmm 
modification des earacteristi.quess pMexw^es, _das aiaidattS -a* 
S? donnenf S cette pate une texture. av,antageuse, ■. ce.s •ageut-8 : :ite -i- ;•" 
reticulation ont l^acosvenient d'etre classes ..ciimrae- t .mati»e*-i . ' 
res 'toxiques. "Aiusij lorsqajils. sont utilises dans: des prepa- 
rations d*araidon_ alimentaire , on doit- a'assnrer avec . beaucoojr; 
de soin'que les reaotifs residttelg tgjdqnes etf les prbduits. ; ' ■ ■ : * 
30 sacohdaires de la reaction^ae resten^.pa? dans - cet ami doa,'a^ ; > 
, 'limentaire. En outre, certains arajdons -jsodi ti&s ^ehiiai tya ementC «- 
sont critiques, car difficiles . a diger-er. -pa*!, les enfaataV • - 
consequence, 1* obtention d* amidon., analogue sans ,m<?dific!a«'i«n.t'!L?.' 
chimique est "particulierenjent av«ja.^«^aa^. J5 .^ • • - 
35 Selon 1 * invention'^ ' 1 » aai^oa, : .d«. f tapioca-, -jnon.' gelati'rtise^ ? o •'■ t 

-^oumis a. un chauffage^ en presence; .d.*bu^ 

me deerit ."dans ,1-a Suite; du pr^ps^-i^mpSji^.^^g,. st-abi-lite; lit 
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excellence pendant un temps tres long lorsqu*il est utilise 
dans la preparation de compositions ali'mentaires prStes a 
l*emploi pour bebe. En fait, lorsque cet amidon de tapioca 
modifie physiquement est incorpore aux compositions alimentai- 
5 res habituelles pour bebe avant la cuisson, le produit cuit 
ohtenu a des caracieriatiques rheologiques au moins auaai a- 
. vantageuses que celles d*un produit prepare avec tin amidon 
de tapioca modifie chimiquement du type le plus coftteux. Les 
avantagea particuliers sont obtehus lorsque la composition 

10 alimentalre pour bebe est acide, c*est-a-dire lorsque- son pH 
est inferieur a environ 4,5. 

Selon l r invention,. les proprietes physiques de l*amidon 
de tapioca sortt ameliorees sans utilisation de reactifs chi- 
miques par reglage de l*humidite naturelle de I s ami don (de- 

15 puis environ 12,6% de poids total) a une valeur comprise en- 
tre 15 et 35% du poids total, puis chauf f age a tine tempera- 
ture comprise entre 70 et 13Q°C pendant 1 a 72 heures. Llami- 
don de tapioca modifie physiquement ainsi obtemi a des carae- 
teri stiquos qui, jusqu*a present, n f ont ate obtenues quo par 

20 modification chimique. Plus parti culierement, lorsque la te- 
neur en humidite totale est reglee a environ 25% et lorsque 
l r amidon de tapioca est chauffe a environ 95-lQO*G ; pendant 
environ l6 heures^ l*amidon de tapioca modifie obi enu a des 
caracteristiques optimales lorsqu*il est utilise dans une 

25 composition alimentaire pour bebe et dont le pH atteiht au 
maximum 4,5 • 

Selon une variante egalement avantageuse, 1* amidon de 
tapioca nature! est place dans une atmosphere de vapeur d* eau 
et absorbe I'humidite pendant qu r il est chauffe. Bans une at- 

30 mosphere de ce type, dont l*humidite relative est egale i- 

100%, 1* amidon de tapioca a finalement une humidite de l*or~ 
drs de 26% qui correspond a son humidite d*equilibre. En ou- 
tre, cet amidon dont l'humidite est reglee, est chauffe par 
microondes. Dans des conditions variables, on peut obtenir 

35 differents taux de restriction de 1* amidon. Ainsi, 1* amidon 

de tapioca modifie physiquement convient egalement a d'autres 
utilisations que celles des aliments pour bebe. 
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Seloii un autre mode de realisation de 1* invention, 
d'autres amidons peuvent reraplacer, dans des proportions re- 
lativeraent faibles, l*amidon de tapioca, soit avant 3 soit 
apres la modification physique; les proprietes de I'amidon 
5 sont encore ameliorees. Ainsi, on peut remplacer 10 a 25% en 
poidSj ou mfeme davantage, de l , amidon de tapioca par d'autres 
amidons non modifies tels que I'amidon de ble, l*amidon de 
mats, I s amidon de riz, la farine de riz, l*amidon de riz par- 
tiellement hydrolyse et I'amidon de raaXs partiellement hydro- 

10 lyse et analogues. 

Bien que 1* invention ne soit pas limitee par une theo- 
rie particuliere, il semble que la modification de 1* ami don 
de maTs par la chaleur et I'humidite limitee est due a un 
meeanisme qui augments les forces de cohesion dans le granu- 

15 le. Lor s que le granule d'un amidon de tapioca subit lea con- 
traintes internes, par 1* intermedial re de son propre mecanis- 
me de liaison 3 il donne des liaisons externes analogues a 
celles obtenues par modification chimique. Bien que la tempe- 
rature utilisee pour la modification decrite soit nettement 

20 superieure a celle de gelatinisation de 1* amidon de tapioca, 
cette gelatinisation ne se prodult pas, car la quantite d'eau 
presente est insuffisante pour qu'il y ait un gonflement„ 
Cette theorie repose sur des essais qui montrent que I'amidon 
traite par I'humidite et la chaleur est aussi acceptable que 

25 I'amidon modifie chimiquement. 

Les produits alimentaires cuits a 1'etat humide pour 
bebeselott I'invention peuvent Stre prepares par tous les 
precedes connus-. Par exemple, cette composition peut Stre pre- 
paree par formation d'une suspension qui est ensuite chauf- 

30 fee, I'amidon etant gelatinise, puis sterilise industrielle- 
ment jusqu'au taux voulu de bacteries. ha quantite d* amidon 
da tapioca modifiee chimiquement necessaire a l'obtention d'un 
produit de cons ommat ion avantageux correspond aux quantites 
habituellement utiliseesd' amidon modifie selon les precedes 

35 anterieurs et depend de 1« aspect voulu ainsi que d'autres 

considerations pratiques telles que les ingredients particu- 
liers associes. • Cependant, a titre d'exemple, 6 a. 66g d'amidon 
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modifie physi queitient par litre de composition finale eonvien- 
nent s 48 a 54 g par litre d'amidon de tapioca modifie physi- 
quement donnant un produit parti culierement attrayant. Dif- 
ferents types de farine, par exeraple de pomrae de terre, de 
5 ble et analogues conviennent egalement comme decrit, dans les 
quantites habituelles., c t est-a-dire de l'ordre de 6 a 24 g 
par litre de composition. Du sel et d'autres assaisonnements 
peuvent egalement Stre incorpores en quantite habituelle et 
ont les avantages cormus. 

10 D'autres avantages et caracteri stiques ressortiront 

mieux de la description d'exemples de raise en oeuvre de 1* in- 
vention, faite en reference au dessin annexe mir lequel les 
figures i a 3 representent les variations de la viscosite 
avec le temps. 

15 EXEMPLB 1 

Cet exemple met en evidence l*effet du traitement par 
la chaleur et l , b.umidite sur la temperature de gelatin! sation 
de I'amidon de tapioca non modifie. 

A. On ajoute de l*amidon de tapioca non modlf ie (humidi- 
20 te 12,6%) a de l*eau, jusqu*a ce que 1 » echantillon obtenu 

contienne 25% d*humidite par rapport au poids total. On pla- 
ce 1* echantillon dans un recipient farme et on chauffe pen- 
dant 4 heures dans une etuve a 108°C. Lorsque la periode de 
chauffage est ecoulee, on retire 1* echantillon du recipient 

25 et on le laisse secher a l*air jusqu'a ce que la teneur en 

humidite soit comprise entre 13 et l4%. La figure 1 represen- 
ts une courbe obtenue a 1* amy lo graph e {7% en poids sec dans 
de l f eau distillee) qui montre que l*araidon de tapioca est 
restreint par le traitement par la chaleur et par I'humidite. 

30 La pate d'araidon obtenue a une viscosite inferieure et une 
temperature de gelatinisation superieure et resiste mieux 
a la decomposition que celle de l*amidon non traite. Des es- 
sais analogues sont mis en oeuvre pendant des temps varia- 
bles et concernent I'amidon de tapioca non modifie auquel 

35 on ajoute l6 s 19, 22 ou 28% du poids total d« eau . 

B. On place de l*amidon de tapioca non modifie dans 
une comue fermee et on laisse penetrer la vapeur dans le 
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recipient pendant 8 heures. L e as±d<m absorbe 1'humidite jus- 
qu* a un taux d 1 eguilibre (environ 26% du poids total) pendant 
qu*il est chauffe. Le chauffage et i'humidite provoquent une 
restriction des molecules d t amidon analogue a celle observee 
5 dans l'exemple 1A. La figure 2 est une courbe obtenue a l*a- 
mylographe (7% en poids sec dans l f eau distillee} qui mantre 
que l'amidon de tapioca est restraint par le traitement a la 
vapeur d* eau. 
BXEMFLB 2 

10 On incorpore l*amidon de tapioca modifie physiquement 

de l*exemple 1 a une preparation de creme de banane et d*a- • 
aanas prepares avec les proportions d* ingredients suivantsj 
Ingredients Parties en poids 

Ban 57 
15 Puree de banane 18^6 

Sucre 11,5 
Ananas e erase- 6,9 
Ami don de tapioca 5»3 
Concentre d r orange 0 t 4 
20 On ajoute de I'acide citrique en quantite suffisante 

au reglage du pH a. k t k-k 9 5« 

On incorpore une quantite correspondante de tapioca 
modifie cbimiquement selon le precede decrit dans le brevet 
des Etats-tTnis d*Amerique n* 2 500 950 dans une preparation 
25 analogue de banane et d'ananas tamises. On raesure la consis- 
tance. (en unites Bost-wick} pendant un temps correspondant } 
et le tableau I donne les resultats obtenuss 
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tableau I. 
Creme de banane et d 'ananas 
( Unites Bostwiok ) 

Chaud 38°0 24 b. 8 semai- 8 semal- - 

nes a nes a 
: 21°0 5°0 

Traits par la - 

clialeur et • 
I'humidite' 13 5 3 ' 2,7 t,2 _ 

(0,2 cm3 
de liqui- 
ds se'pare') 

Modification 11 5,5 2 1*9 0*2 

ch.imiq.ue (1 cm 3 de 

liquide se*- 
pare") 

EXEMPLS 3 ■ '- ..._\. ' 

On -melange le.s . echanti lions , suivants chactrn avec 100 

cm 3 d*eau af±n que la teueur en humidite soit environ egale 
a 26% du poids total: 

A. 600 g d* ami don de tapioca non modi fie' 

B. 5^0 g d*aniidon de tapioca non modi fie et 60 g de 
farine non. raodifiee. 

On place les echantilloas dans un recipient de 3,8 1 
"de capaclte, on ferme ce recipient et on place, dans une at- 
mosphere de vapeur d'eau a 9S°C pendant . l6 heures. An bout 
des 16 heuresj on seche ces echantillons a. I'air jusqu*a ce 
que la teneur en humidite soit environ de 10% en poids total 
et on les incorpore avec de l'amidon de tapioca reticule chi~ 
miquement selon le procede decrit dans le brevet des Etats- 
Unis d'Araerique n" 3 500 950 (temoin) dans des pots correa- ■ 
pondante de crime d*ahricot dans les proportions indiqueea. et 
selbn le procede habituel de traitement des produits acides. 

Ingredients Parties en poids 

Puree d'abricot 4? 

Sucre 11*9 

Ami don de tapioca 5»3 

Eau 35,7 

On ajoiite de l*acide citrique en quantite qui suffit 
au reglage du pH a 3,9 - 

Les produits obtenus ont les earacteristiques SUivaTltesS 
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Tableau II 
Consi stance {unites Bostwick) 

chaud 
88° 0 

5 Temoin 7,25 
A 7,5 
B 6,75 

Ces resultats montrent que l*atnidon de tapioca traite 
par la chaleur et l*huniidite selon 1* invention a des carae— 

10 teristiques de consistance analogues a cellea du tapioca re- 
ticule chimiquement „ En outre, les resultats montrent que la 
combinaison du riz et du tapioca modifies physiquement dur- 
cit moins vite que les deux autres echantlllons. la combinai- 
son de tapioca et d* autres amidons et/ou de farine augmente 

15 la plage de pH et ameliore la stability aufroid. La figure 3 
represente une courbe obtenue a. l f amylographe $7% en base 
seche dans I'eau distillee) , montrant la restriction de l'a- 
midon traite selon le procede de l*invention* 

• II va de soi que la presents composition decrite n*a 

20 ete presentee qu*a titre purement indicatif ,mais nullement 
limitatif , et qu'on pourra lui apporter toutes modifications 
conformes a son cadre. 



38 °C 24h 2 s 8s a 8s a cnT de liqui- 
21 °C g°C de isole 



3,5 


2,8 


1,6 


1,1 


0,8 


1,0 




4,7 


1,6 


0,8 


0,5 


l s 0 


5*5 


4,5 


2,5 


2,3 


1,2 


1,0 
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REVENDICATIONS 
1, -Precede de preparation d*un aliment, epaissi, humi- 
de, prM a l r emploi et pour bebe a partir d'une composition 
aqueuse, dont le pH est au maximum egal a 4,5, caracterise 
5 en ce qu ( il comprend 1« incorporation dans la composition a- 

queuse d* environ 6 a 66 g par litre de composition finale d*tm 
. amidon de tapioca non gelatinise, modifie par r£glage de la 
teneur en humidite a environ 15-35% <3n poids total, chauffa- 
ge de l*amidon dont l*humidite est reglee a une teraperatu- 
10 re comprise entre environ 70 et 130 0 C, et mairitien de- cette 
temperature pendant 1 a 72 heures, le remplissage de reci- 
pients avec cette composition aqueuse et la fermeture des re- 
cipient s 9 puis le chauffage de la composition aqueuse qui 
contient 1* amidon pendant un temps qui suffit a la sterili- 
15 sation industrielle de la composition. 

2„- Procede de preparation d'une composition stabili- 
ses epaissie a l ? etat humide et prfite a I'emploi, qui con- 
vient particulierement a 1* alimentation des enfants, carac- 
terise en ce qu e il comprend 1* incorporation d*un amidon de 
20 tapioca non gelatinise, modifie par reglage de la teneur en 
humidite a environ 15-35% du poids total et chauffage de 
l f amidon dont l*humidite est reglee a une temperature com- 
prise entre 70 e * 130°C pendant 1 a 72 heures. 

3. - Procede selon l r une des revendications 1 et 2, ca- 
25 racterlse en ce que la teneur en humidite est reglee a envi- 
ron 25% du poids total. 

4. - Procede selon l'une des revendications 1 et 2, ca- 
racterise en ce que la temperature est reglee a environ 95- 
100°C pendant environ 16 heures. 

30 5«- Procede selon leg revendications 1 et 2, caracte- 

rise en ce que le chauffage et le reglage de l*humidite sont 
obtenus par injection de vapeur d'eau. 

6.- Procede selon la revendication 1, caracterise en 
ce que 10 a. 25% du poids de 1* amidon de tapioca sont rempla- 

35 ces par de 1* amidon de grain non modifie avant la modifica- 
tion. 

7«- Procede selon la revendication 6, caracterise en 
ce que l*amidon de grain est de l f amidon de riz. 

8o- Produit prepare par le procede selon la revendica- 
4o tion 1. 
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(54) Emulsion a base de pulpe d'avocat, ou d'autres fruits et legumes ou de leur pulpe, ses dispositifs de fabrication et 
toutes les preparations culinaires fabriquees par emulsion et obtenuas par lesdtts dispositifs. 



La presents invention concerns une Emulsion a base de 
pulpe d'avocst ou d'autres fruits et legumes ou de ieur pulpe. 
ses dispositifs de fabrication et toutes les preparations culi- 
naires fabriquees par Emulsion et obtenues par lesdits disposi- 
tifs. 

t'^mulsion selon I'invention est pre>aree par broyage sous 
azote. 

Cette invention permet d'obtenir un produit alimentaire 
d'une grande qualite gustative et dont la conservation se fait 
dans des conditions tout a fait satisfaisantes. 
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La present© invention concerns una Emulsion a base de 
pulpe d'avocat conservee sous azote en froid positif a 
6°C). Cette invention concerne ausai lee dispositifs mis 
en oeuvre pour I'obtention de cette emulsion, lesquele dis- 
5 positif s sent egalement applicables a d'autres fruits et 
legumes ou a. leur pulpe ou a. toutes preparations culinai- 
res fabriqueea par Emulsion. 

La conservation de produits a base d'avocat a deja fait 
l'objet de nombreuses rech.erch.es et differentes solutions 
10 ont ete preconisees, notaniment la congelation, la surgela- 
tion, les traitements par rayonnement infrarouge, ultra- 
violet ou par radiations ionisantes. 

Cependant, de tels procedes presentent de gros incon- 
venient s tels que la mise en oeuvre de techniques couteuses, 
15 comae la surgelation, et la necessity de distribuer dans 
certains cas ces produits a base d'avocat par des circuits 
coramerciaux en froid negatif . 

En outre, ces produits a base d'avocat ainsi prepares 
ne peuvent pas etre utilises immediatement parce qu'il faut 
20 prealablement les transformer pour leur commercialisation* 
£>• autre part, la stabilite conferee a l'avocat par congela- 
tion ou surgelation disparait des que l'etat d'equilibre 
me tas table du au froid cesse. 



L'avocat lyophilise apres surgelation est dif f icilement 
25 rehydratable dans de bonnes conditions; sa stability a l'e- 
tat anhydre n'est de plus pas tres bonne < 

L'avocat stabilise k l'aide d'agents chimiques et trai- 
ts ou non par des radiations ultraviolettes ou ionisantes 
est accept©" dif ficilensent par les services de sante~ de nom- 
30 breux pays en raison de 1 'utilisation de certains agents 
chimiques stabilisants non agrees par lesdits services* En 
outre, ces agents chimiques ont i ' inconvenient de porter 
gravement atteinte aux proprieties organoleptiques de l'a- 
vocat . . 
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La presents Invention remedie a ces inconvenients , y 
compris ceux inherents a la commercialisation de l'avocat 
en circuit r^frigere. 

Elle port© en premier lieu but le produit a base d'a- 
5 vocat dont les caracteristiques sont les Buivantes i 

-c'est une Emulsion a base de pulpe d'avocat addition- 
nee d'un jus de volaille ou d'un jus d'une autre viande ou 
d'un jus k base de produits d'origine vegetale ou d'un me- 
lange de ces differents jus et additionnee aussi de diffe- 
10 rents epices et additifs culinaires repondant aux go&ts 
des diverses clienteles, 

-fabriquee et conaervee en froid positif, 
-fabriquee, emballie et conaervee sous atmosphere iner- 
te , toutes ceo phases de fabrication etant preeedees de 1'en- 
15 fournement de la pulpe d'avocat et des autres ingredients 
dans le broyeur et de la mise sous vide dudit broyeur. 

Cette invention a ete rendue possible par le broyage a 
haute vitesse obtenu par le dispoeitif consietant en une 
chalne de fabrication coraposee : 

20 -d'un broyeur a haute vitesse equipe d'un outil de cou- 

pe pouvant tourner de 500 a 5000 tours/minute , d'un diBposi- 
tif de refrigeration k froid positif, d'un disposltlf de 
mise sous vide et d'un dispositif d' insufflation d'azote, 
-d'une machine d'emballage £quipee d'un dispositif de 

25 raise sous vide et d'un dispositif d ' insufflation d'azote. 

Cette chaine de fabrication peut lnclure un troisieme 
poste de travail, en 1' occurrence un dispositif de trans- 
fert plac^ entre le broyeur a haute vitesse et la machine 
d'emballage sous vide et travaillant sous atmosphere inerte, 
30 Ainsi, au moyen de cette chalne de fabrication incluant un 
dispositif de transfert, est-11 possible de realiser une fa- 
brication en continu sous atmosphere inerte et sous tempe- 
rature de froid positif dans des conditions de travail qua- 
si parfaites. 
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Catte chaine de fabrication constitute de 3 postes de 
travail relias entre eux, respective^ broyage, transfer* 
•t emballage, constitue une invention dont 1'atout majeur 
lit la preservation constante de 1 -atmosphere inert* et de 
** la temperature k tin froid posirlf . 

C e dispositif mis en oeuvre dans cette chaine de fabri- 
cation constitute de trois postes de travail at decrite dan s 
le paragraphe ci-dessus peut aussi se rvir au traitement d'au- 
tres tadt, et legumes ou de leur pulpe ou de toat#> J#- &u _ 
tres preparations culinaires fabrlquaea par emulsion. 

En outre, le broyage & haute vitesse, de preference de 
1000 a 2000 tours/minute, apporte lea avantages suivants a 
l'avocat s 

-en crevant des globules graisseux contenus dans la 
15 pulpe d'avocat comma cela a eta prouve par des photos pri- 
ses sur microscope, il contribue a affiner son gout, 

-11 realise una Emulsion d'une incomparable onctuo- 

site, 



20 



-1' emulsion se presente sous une couleur vert-pale 
tres attractive sur le plan commercial. 
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Quant a 1- azote, il gtmi e a l'avocat toutes ses 
quality naturelles sans la moindre alteration possible 
an se substituant a 1-oxygene Bgme dans 1' emulsion. 
II en est da meme pour las autres fruits at legumes. 

W n emulsion a base de pulpe d.avocat, les pour- 
centages en poids preconises sont 60$£ pour la pulpe at losi 
pour le jus de volallle. 

tjobj.otlf final da cette invention est an premier lieu 
d.ouvrir a l'avocat le march* rafrigere et en second lieu da 
lancer sur le meme marche ^ ligne de , produita naturelfl k 
base .de fruits ou legumes rapondant parfaitemant aux aspira- 
tions ecologiques de la clientele actuelle. 
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RE VESICATIONS 



1, Emulsion a base de pulpe d'avocat ou d'autres fruits 
et legumes ou de leur pulpe, caracteris^e par le fait qu'elle 
est obtenue par broyage a haute vitesse avec 1' addition d'un 
jus de volaille ou d'un jus d'une autre viands ou d'un jus a 

5 base de prodults d'origine v^g^tale ou d'un melange de ces jus 
et avec 1' addition d'epices et autres additifs culinaires r^pon- 
dant aux gcrSts des diverses clienteles, sous atmosphere inerte 
et sous temperature de froid positif et apres mise sous vide. 

2. Dispositif pour la fabrication d'une errulsion suivant 
10 la revendication 1 caracterise par le fait qu'il comporte au 

mo ins 2 postes de travail t 

-un broyeur a haute vitesse equipe" d'un dispositif de re- 
frigeration a froid positif, d'un dispositif de mise sous vide 
et d'un dispositif d* insufflation d'azote, dans lequel sont 
15 .d'abord enfournes la pulpe d'avooat et les autres ingredients 
et sont ensuite pratiques la mise sous vide, 1 ' insufflation 
d'azote et le broyage proprement dit, 

-une machine d'emballage equipee d'un dispositif de mise 
sous vide et d'un dispositif d ' insufflation d'azote. 

20 3, Dispositif suivant la revendication 2 caracterise par 

le fait qu' outre le broyeur et la machine d'emballage est pre- 
to un poste de transfert permettant une fabrication en continu 
sous atmosphere inerte et sous temperature de froid positif. 

4. Dispositif pour la fabrication d'ur.e emulsion suivant la reven- 
dication 2 caracterise par le fait que la vitesse preconisee pour le 
broyage est ICOO a 2000 tours/itir.ute . 

5. Emulsion suivant la revendicaticr. I caracterisee par le fait 
cue sa cc-tcsiticr. concerts principale^.er.t 6C% ce pulpe d'avocat et 
4c% de jus de volaille. 
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O (54) Title: STABILIZED FRUIT PULP COMPOSITION AND A PUREE COMPOSITION COMPRISING THE SAME 

(*JJ (57) Abstract: A stabilized fruit pulp is described. The stabilized fruit pulp has not been subjected to temperatures that exceed 90 
Jjjj. degrees centigrade, has substantially no active polyphenol oxidase, and is suitable for use in puree compositions that cat) be used in 
^ dressings, dips and spreads. 
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STABILIZED FRUIT PULP COMPOSITION AND A 
PUREE COMPOSITION COMPRISING THE SAME 

FIELD OF THE INVENTION 

5 

The present invention is directed to a stabilized fruit 
pulp composition as well as a stable puree composition 
comprising the same. More particularly, the invention is 
directed to a stabilized fruit pulp composition that has not 

10 been subjected to chemical treatment, high vacuum processing 
and temperatures over about 90 °C. The stabilized fruit pulp 
composition of the present invention unexpectedly has an 
extended shelf life at about ambient temperature, may be added 
to a thickening base to produce a stable puree composition 

15 having a viscosity of at least about 5,000 centipoise, and is 
suitable for human consumption. 

BACKGROUND OF THE INVENTION 

2 0 Consumption of nutrients, like antioxidants and folic 

acid, which are abundant in fruits and vegetables, has been 
linked to a lower incidence of cardiovascular disease. 
Moreover, it is well settled that eating fruits high in soluble 
fiber can reduce cholesterol levels which protects against 

25 atherosclerosis. 

Other advantages of having a diet high in fruit include 
better athletic performances, reduced risk of developing 
chronic bronchitis, a lowered risk of getting most common 
30 cancers (including breast cancer), as well as a lowered risk of 
getting cataracts. 
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While food products, like dressings, dips and spreads, 
comprising fruits have been linked to health benefits in 
humans, such products are often difficult to prepare for sale 
in commerce. This is true because the quality of food products 
5 comprising fruit often deteriorates {e.g., browns, darkens, 
grows mold and/or loses flavor) due to enzymatic reactions 
within the food product, thereby resulting in a product that 
has a short shelf life and does not have an appealing look or 
taste after spending a limited period of time in conventional 
10 commercial channels. 



Known techniques have been used to inhibit the 
deterioration of food products comprising fruits. These, known 
techniques include pasteurization of the fruit, high vacuum 

15 processing for removing oxygen, and chemically treating the 
fruit with sulfiting agents before making the food product. 
The above -described known techniques do not eliminate, for 
example, browning and darkening in food products comprising 
fruit, and such techniques have adverse effects on the flavor, 

20 aroma, texture and nutritional value of the fruits treated, as 
well as the food products prepared therefrom. 

It is of increasing interest to develop a stabilized fruit 
pulp composition and a stable puree composition (i.e., food 

25 product) that does not, for example, easily brown, darken and 
lose flavor and that has an extended shelf life at about 
ambient temperature. This invention, therefore, is directed to 
a stabilized fruit pulp composition that has not been subjected 
to chemical treatment, high vacuum processing and temperatures 

30 over about 90°C. The stabilized fruit pulp composition of this 
invention can be used to make a stable puree composition having 
a viscosity of at least about 5,000 centipoise. Moreover, the 
stabilized fruit pulp composition of this invention and the 
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stable puree composition prepared therefrom unexpectedly have 
an extended shelf life at about ambient temperature and 
substantially the same visual, texture, aroma and taste 
attributes of a pulp composition and puree composition made on 
5 demand from freshly picked fruits. 

ADDITIONAL INFORMATION 

Efforts have been disclosed for making fruit pump. In U.S. 
10 Patent No. 5,384,147, a method for processing avocado pulp is 
described. 

Other efforts have been disclosed for making stabilized 
fruit, in U.S. Patent No. 5,871,794, a guacamole composition 
15 with tomatillo pulp is described. 

Still other efforts have been disclosed for making creamy 
food formulations. In U.S. Patent No. 6,284,303, a vegetable 
based creamy food is described. 

20 

None of the additional information above describes a 
stabilized fruit pulp that has not been subjected to chemical 
treatment, high vacuum processing and temperatures that exceed 
about 90°C. 

25 

SUMMARY OF THE INVENTION 

In a first aspect, the present invention is directed to a 
stabilized fruit pulp composition comprising: 

30 

(a) from about 75.0% to about 99.0% by weight water; 

(b) fruit pulp; and 
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(c) 0.01 to about 20.0% by weight oil 

wherein the stabilized fruit pulp composition is the product of 
fruit comprising water, pulp, and oil that has been heated to a 
5 temperature from about 30 °C to a temperature not over about 
90°C for less than about three minutes and that has a hardness 
factor of at least about 300 dynes prior to heating. 

In a second aspect, the present invention is directed to a 
10 stable puree composition comprising: 

(a) from about 20.0 to about 95.0% by weight water; 

(b) from about 0.01 to about 10.0% by weight thickening 
base ; and 

15 (c) 5.0 to about 75.0% by weight of the stabilized fruit 

pulp composition of the first aspect of this invention 

wherein the puree composition has a viscosity from about 5,000 
to about 90,000 (preferably from about 18,000 to about 3 0,000 
20 centipoise) centipoise, and a shelf life at about ambient 
temperature of at least about 65 days . 

In a third aspect, the present invention is directed to a 
method for making the stabilized fruit pulp composition of the 
25 first aspect of this invention. 

Fruit, as used herein, means the ripening part of a plant 
and usually the seed bearing part of a plant. Oil means 
naturally occurring triglycerides and their derivatives found 
30 in (i.e., originating in) the stabilized fruit pulp 

composition. Stabilized (or stable) means substantially no mold 
growth, browning, darkening and flavor loss for at least about 
65 days, and preferably, for at least about 85 days when kept 
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in a covered {i.e., sealed) package at about ambient 
temperature . 

Puree is defined to mean a composition comprising 
5 stabilized fruit pulp composition and thickening base whereby 
the composition can be used, for example, as a dressing, dip, 
spread, baking additive, cooking additive, or any combination 
thereof . 

10 Thickening base is defined to mean an agent that can be 

flavored and colored to mimic most characteristics of the 
stabilized fruit pulp composition and aid in viscosity 
maintenance of the stable puree composition prepared therefrom. 

15 Viscosity, as used herein, means deformation properties 

obtained with a Haake Rheometer equipped with a set of 
concentric, bob-in-cup, cylinders (3mm gap} wherein the bob 
employed has a diameter of 3 0.4mm, the cup has a diameter of 
42mm, and shearing occurs by ramping cylinder oscillation at a 

20 rate from 0 to 135 reciprocal seconds at ambient temperature. 
Viscosity reported is taken at a shear rate of 10 reciprocal 
seconds . 

Hardness factor, as used herein, means the hardness value 
25 obtained on a 4 mm thick slice of fruit (using a TA-TX2 Texture 
Analyzer made available by SMS Stable Micro Systems) at ambient 
temperature being subjected to compression using a 50 kg load 
cell moving at lmm/sec, with the hardness factor being 
determined from the observed first peak in a force distance 
30 curve. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

There is no limitation with respect to the type of fruit 
5 that may be used to make the stabilized pulp composition and 
stable puree composition of the present invention, as long as 
the fruit is one that is suitable for human consumption. 
Often, the fruit used in this invention is an avocado, banana, 
mango, guava, fig, papaya, kiwi, star fruit, pineapple, 
10 combination thereof, or the like. In a most preferred 

embodiment, the fruit employed in this invention is avocado. 

When selecting the fruit to make the stabilized fruit pulp 
composition and stable puree composition of this invention, the 
15 fruit is generally picked from about 1 to about 4 weeks, and 
preferably, from about 1 to about 3 weeks, and most preferably, 
from about 2 to about 3 weeks prior to being ripe. The picked 
fruit is then stored in a dark room (at a temperature between 
about 1G°C to about 35°C) for less than about 1.5 weeks, and 

2 0 preferably, less than about 1 week, and most preferably, less 

than about 3 days. In an especially preferred embodiment, the 
fruit selected for use in this invention, after being picked or 
harvested, is subjected to storage conditions of relative 
humidity between about 40-70%, and most preferably, between 
25 about 50-65%. 

When preparing the fruit selected for use in this 
invention, the fruit is, in no particular order, peeled and 
depitted or cored, if necessary. The resulting fruit flesh is 

3 0 then mashed to a desired texture or consistency to produce 

fruit pulp. In a preferred embodiment, the fruit pulp produced 
is prepared from fruit having a hardness factor from about 30 0 
dynes to about 3,000 dynes. The fruit pulp is then heated 
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(e.g., in a water bath, in an oven, microwave oven, or with 
adiabatic heating in a high pressure vessel) to a temperature 
from about 30°C to a temperature not over about 90°C for less 
than about 3 minutes, and preferably, from about 10 seconds to 
5 about 2.5 minutes, thereby producing a stabilized fruit pulp 
having from about 0.01 to about 2 0.0% (preferably at least 
about 5.0% and most preferably at least about 10.0%) by weight 
oil and substantially no active enzymes (i.e., all quality 
detrimental enzymes like amylase, lipoxyginase, polyphenol 
10 oxidase are substantially inactivated) . 

In yet another preferred embodiment, acidulant is added to 
and mixed within the fruit pulp prior to heating. When 
acidulant is used, it typically makes up from about 0.01 to 
15 about 5.0% by weight of the fruit pulp being heated. The 

acidulant which may be used in this invention includes those 
which are typically used in food compositions, like lactic 
acid, citric acid, sorbic acid, hydrochloric acid, ascorbic 
acid, phosphoric acid, mixtures thereof, and the like. 

20 

There is no limitation with respect to the thickening base 
which may be used in this invention as long as the base is 
suitable for human consumption. Such a thickening base is 
typically a citrus fiber or vegetable puree (or mixture 

25 thereof) containing composition comprising water insoluble 
fibers. Therefore, the thickening base employable in this 
invention has food components derived from, for example, plant 
material that are generally resistant to digestion and 
absorption in the human small intestine. The thickening base 

30 can be, for example, sweetened or unsweetened applesauce, or 
sweetened or unsweetened cellulosic material derived from the 
core of an orange or other citrus fruits. Such a cellulosic 
material can comprise rag and small amounts of peel from the 
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citrus fruit. Typically, the citrus fiber that makes up the 
thickening base of the present invention is substantially 
similar to or the same as the texturizing properties of the 
stabilized fruit pulp composition used to make the stable puree 
5 composition of this invention. Preferably, the citrus fiber 
within the thickening base, in dry form, has a particle size 
from about 50 microns to about 200 microns, including all 
ranges subsumed therein, and the types of thickening bases that 
may be used in this invention include those made commercially 
10 available from suppliers like Herbstreith & Fox, BASF 
Corporation and FMC Corporation. 

When making the stable puree composition of the present 
invention, typically from about 2 0.0 to about 95.0%, and 

15 preferably, from about 25.0 to about 75.0%, and most 

preferably, from about 50.0 to about 65.0% by weight water is 
combined with from about 0.01 to about 10.0%, and preferably, 
from about 0.01 to about 7.5%, and most preferably, from about 
1.0 to about 3.5% by weight thickening base, based on total 

2 0 weight of the stable puree composition and including all ranges 
subsumed therein. The resulting base combination is then mixed 
(preferably with conditions at ambient temperature and 
atmospheric pressure) to produce a base suspension. 

2 5 Optional additives may be employed in this invention, and 

added, for example, to the base combination. The optional 
additives which may be used include artificial and natural food 
grade flavors and colors; protein powders like whey protein; 
preservatives like potassium sorbate and sodium benzoate; gums 

30 like pectin, xanthan gum and guar gum; emulsifiers like 

monoglycerides, diglycerides , and polysorbate; acids to modify 
pH like lactic acid and hydrochloric acid; spices like salt, 
ginger, nutmeg, basil, cinnamon, onion, garlic and pepper; and 
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texturizing agents like microcrystalline cellulose (e.g., 
Avicel as made available by FMC Corporation) . 

While such optional additives may be added at anytime 
5 during the process for making the stable puree composition of 
this invention, they are preferably added to the base 
combination and just prior to generating the base suspension. 
In a preferred embodiment, however, when flavor is a desired 
optional additive, the flavor is added just prior to generating 
10 the puree composition of this invention. In yet another 

preferred embodiment, about 5.0 to about 10.0% by weight of the 
total water added to make the base suspension is added with the 
optional additives. 

15 The flavors used in this invention may be added according 

to taste and the colors are added according to color 
preferences. The acids to modify pH are added to bring the pH 
of the stable puree composition to at least about 3.0, but less 
than or equal to about 4.5. The preferred amount of acid added 

2 0 to the base combination results in a stable puree composition 
having a pH from about 3.3 to about 4.2. The emulsifiers and 
preservatives are added to enhance stability of the puree 
composition. The spices employed are added to taste, the gums 
are added to maintain a desired stable puree composition 

2 5 viscosity and the protein powders are added as desired. 

Generally, the amount of optional additives employed in the 
puree composition does not exceed 10.0% by weight of the total 
weight of the stable puree composition. 

3 0 Subsequent to generating the base suspension, the same is 

subjected to a standard colloid mill having gap widths from 
about 125 microns to about 1250 microns, and preferably, from 
about 250 microns to about 750 microns, or a homogenizer 
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operating under pressures from about 30 to about 300 bar. The 
resulting milled or homogeneous suspension is then combined 
with stabilized fruit pulp composition to produce the stable 
puree composition of this invention. The amount of stabilized 
5 fruit pulp composition employed is typically from about 5.0 to 
about 75.0%, and preferably, from about 10.0 to about 50.0%, 
and most preferably, from about 15.0 to about 25.0% by weight 
stabilized fruit pulp composition, based on total weight of the 
stable puree composition. 

10 

In an especially preferred embodiment, a fat additive may 
be added to the base suspension. Such a fat additive can be 
natural or synthetic and is a component delivered to the stable 
puree composition distinct from any oil delivered with the 

15 stabilized fruit pulp composition. The fat additive can be, for 
example, corn oil, cotton seed oil, olive oil, canola oil, palm 
oil, saf flower oil, rapeseed oil, soybean oil, mixtures thereof 
and the like. The fat additive may also be a fat substitute 
such as fatty acid-esterif ied propoxylated glycerin 

20 compositions as well as sucrose fatty acid polyesters. When 
employed, the fat additive makes up from about 0.5 to about 
25.0%, and preferably, from about 5.0 to about 2 0.0% by weight 
of the puree composition, based on total weight of the stable 
puree composition. 

25 

The stable puree composition of this invention is suitable 
for numerous food applications. For example, the composition 
may be used as a dressing, dip or spread, or as cooking or 
baking additive. Such a stable puree composition can be 
30 packaged in conventional food packaging {e.g., plastic or glass 
bottles) and hot filling (i.e., pasteurization) is not required 
to maintain product stability. 
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The following examples' are provided to facilitate an 
understanding of the present invention. The examples are not 
intended to limit the scope of the invention as set forth in 
5 the claims. 

Example 1 

Avocado, having a hardness factor of about 300 dynes, was 
10 harvested about 2.5 weeks prior to being ripe and stored in a 
dark room kept at about 25°C (relative humidity about 55%) for 
about two (2) days. 

The avocado was cut in half and depitted to produce an 
15 avocado half. The avocado half was peeled, mashed and mixed 

with 0.5% by weight ascorbic acid and then heated to about 85°C 
for 3.0 minutes. The heated mashed avocado was cooled, thereby 
producing stabilized avocado pulp composition having about 15% 
by weight oil and 80.0% by weight water, with substantially no 
20 active polyphenol oxidase. 

Example 2 

A base suspension was prepared by mixing the following 
2 5 ingredients: 



Ingredient 


Weight % 


Thickening Agent (Citrus Fiber) 


3 . 0% 


Sunflower Oil 


12.0% 


Whey Protein 


0.5% 


Pectin 


0.3% 


Potassium Sorbate 


0.1% 


Water 


Balance 
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The resulting base composition was mixed to produce a base 
suspension. The base suspension was homogenized in a 
homogenizer at a pressure of about 150 bar to produce a 
homogenized suspension. 

5 

Example 3 

A stable puree composition was made by mixing 80% by- 
weight of the milled suspension of Example 2 with 2 0% by weight 
10 of the stabilized avocado pulp of Example 1. The stable puree 
composition was sealed in a package and kept at ambient 
temperature. After about 85 days, the package was opened and no 
browning, darkening, mold formation or flavor loss was observed 
on the stable puree composition of this invention. 

15 

Example 4 

A puree composition similar to the one described in 
Example 3 was made except that the avocado pulp added to the 

2 0 milled suspension did not have the hardness factor of the 

avocado used in Example 2 and was not picked, stored and heated 
under the conditions described in Example 1. The resulting 
puree composition was sealed in a package at and kept at 
ambient temperature. After about one (1} day, the package was 

2 5 opened and browning and darkening was observed on the puree 

composition. The product was essentially not suitable for human 
consumption. After about 14 days, mold was observed on the 
puree composition and the product was essentially not safe for 
human consumption. 
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The results of the experiments above indicate that pulps 
and puree compositions prepared via this invention, 
unexpectedly, have a superior shelf life. 
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Claims 

1. A stabilized fruit pulp composition comprising: 

{a) from about 75.0% to about 99.0% by weight water; 

(b) fruit pulp; and 

(c) from about 0.01 to about 20.0% by weight oil 

wherein the stabilized fruit pulp composition is the product of 
fruit comprising water, pulp, and oil that has been heated to a 
temperature from about 30 °C to a temperature not over about 
90 °C for less than about three minutes and that has a hardness 
factor of at least about 300 dynes prior to heating. 

2 . The stabilized fruit pulp composition according to claim 1 
wherein the fruit is an avocado, banana, mango, guava, fig, 
papaya, kiwi, star fruit, pineapple, or a mixture thereof. 

3. The stabilized fruit pulp composition according to claim 1 
wherein the fruit is an avocado. 

4. The stabilized fruit pulp composition according to claim 1 
wherein the fruit has been picked 1 to 4 weeks prior to being _ 
ripe and stored in a dark room for less than about 1.5 weeks at 
a temperature of about 15 °C to about 30 °C before being heated. 

5. The stabilized fruit pulp composition according to claim 4 
wherein the fruit is subjected to storage conditions of 
relative humidity between about 40-70% before being heated. 

6 . The stabilized fruit pulp composition according to claim 1 
wherein the fruit has been heated for about 10 seconds to about 
2 . S minutes . 
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7. The stabilized fruit pulp composition according to claim 1 
wherein the stabilized fruit pulp composition can be added to 
the composition comprising a thickening base to produce a puree 
composition. 

8. A stable puree composition comprising: 

(a) from about 20.0% to about 95.0% by weight water; 

(b) from about 0.01 to about 10.0% by weight 
thickening base; and 

(c) from about 5.0 to about 75.0% by weight 
stabilized avocado pulp composition 

wherein the puree composition has a viscosity from about 5,000 
to about 90,000 centipoise, and a shelf life at about ambient 
temperature of at least about 65 days. 

9. The stable puree composition according to claim 8 wherein 
the stable puree composition has a pH from at least about 3.0 
to less than or equal to about 4.5. 

10. The stable puree composition according to claim 8 wherein 
the stable puree composition can be used as a dressing, dip, 
spread, cooking additive or baking additive. 

11. The stable puree composition according to claim 6 wherein 
the stable puree composition further comprises from about 0.5 
to about 25.0% by weight of a fat additive. 

12. The stable puree composition according to claim 8 wherein 
the stable puree composition further comprises food grade 
flavoring, food grade coloring, protein powder, preservative, 



WO 2004/037017 



PCT/EP2003/009649 



16 

emulsifier, acid, spices, texturizing agent or a mixture 
thereof . 

13 . The stable puree composition according to claim 8 wherein 
the fruit has been picked 1 to 4 weeks prior to being ripe and 
stored in a dark room for less than about 1.5 weeks at a 
temperature of about 15 °C to about 30 °C before being heated. 

14. The stable puree composition according to claim 8 wherein 
the fruit has been subjected to storage conditions of relative 
humidity between about 40-70% before being heated. 

15. The stable puree composition according to claim 8 wherein 
the stable puree composition is shelf stable at ambient 
temperature for at least about 65 days. 

16. The stable puree composition according to claim 8 wherein 
the stable puree composition has a viscosity from about 18,000 
to about 30,000 centipoise. 

17. A method for making a stabilized fruit pulp composition 
comprising the steps of: 

{a} harvesting fruit about 1 to 4 weeks prior to 
being ripe; 

(b) storing the harvested fruit in a dark room at a 
temperature from about 10 °C to about 35 °C for 
less than about 1.5 weeks; 

(c) in no particular order, peeling, depitting or 
coring, if necessary, the fruit and mashing the 
fruit to produce fruit flesh; 
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(d) mixing the fruit flesh with about 0.01 to about 
5.0% by weight acidulant to produce an acidulant 
and fruit flesh mixture; 

(e) heating the acidulant and fruit flesh mixture to 
a temperature not over about 90°C for less than 
about 3 minutes 

wherein the fruit has a hardness factor of at least 3 00 dynes 
prior to heating. 

18. The method for making a stabilized fruit pulp composition 
according to claim 17 wherein the fruit is avocado, banana, 
mango, guava, fig, papaya, kiwi, star fruit, pineapple or a 
mixture thereof . 

19. The method for making a stabilized fruit pulp composition 
according to claim 17 wherein the stabilized fruit pulp 
composition comprises from about 75.0 to about 99.0% by weight 
water; fruit pulp; 0.1 to about 20.0% by weight oil; 
substantially no quality detrimental enzyme activity after 
heating . 
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